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PREFACE. 


Tue essence of these pages is an incomplete subdivision of a purposed volume which 
will contain, in addition, a review and estimate of the native civilizations, an analysis 
of the Maya codices, a reconstruction of the Yucatec and Cakchiquel calendars 
together with an alignment of the dates in their records with our chronology, and 
considerable other matter pertaining to the subject of undiscovered America. The 
work has been the slow outgrowth of years of patient toil; and many more toilsome 
years will be necessary to its completion. ‘The appearance of this fragment now, in its 
unfinished state, is due to a request of Mr. Alfred P. Maudslay, who desires to have 
the chronological tables and some other matter herein contained put on record, so that 
he may be able to refer to them during the course of publication of his magnificent 


work on the archeology of Central America. 


The foregoing statement is made less in excuse of the imperfection of this book than 
to afford opportunity for doing justice to Dr. Gustav Eisen of San Francisco, the 
absence of whose name in conjunction with mine on the titlepage will be a source of 
surprise to many of his friends. He was the first to direct my attention to the Maya 
inscriptions. For twelve years he has been intimately associated with me in the study 
of them, collecting most of the material I have had to work upon, and encouraging me 
to persist at the times I grew faint-hearted and ready to give up the apparently 
hopeless task. He has completed a series of careful drawings in which the glyphs are 
arranged in accordance with a plan of his own, and has in preparation an elaborate 
monograph on the Maya civilization, and much other cognate matter—all of which 
will constitute an important feature of the complete volume we have in view, but would 


be quite aside from the purpose of this preliminary issue. 
a2 
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There is a history attached to the printing of this fragment. Mr. Maudslay, during 
one of his visits to our coast, urged the importance of its publication upon some of 
the officials of the Californian Academy of Sciences; but, notwithstanding the 
princely endowment of their institution and their alertness to the scientific necessity of 
building a $30,000 marble stairway aad publishing a {$5,000 volume composed 
principally of their own portraits and biographies, they could not clearly see their 
way to any excuse for assuming the cost of printing this little book. It remained for 
Mr. E. DuCane Godman and Mr. Osbert Salvin, of London, to invite the publication 
of it at their private expense, and incorporate it, for all of its unworth, in their monu- 


mental work, the ‘ Biologia Centrali-Americana.’ 


It will be observed by those familiar with the study that I have paid little attention 
to the derivation of glyphs and less to the esoteric meaning supposed by many to attach 
to all Maya writings. I leave those branches of the subject to students whcse minds 
have a recondite and mystic bent. ‘To me the temporary significance of a glyph and 
the obvious purport of a text are sufficient. I do not undervalue etymologic research 
nor deny the possible employment of a cryptogramic style; but, until the surface 
meaning of the inscriptions is made out, I think it idle to seek for deeper ones. The 
mural and stelaic records, in my opinion, have nothing to do with Maya mythology or 
their other mysteries, further than that the numerals and time periods were themselves 
apotheosized and become objects of veneration. That deities and devils played an 
important part in the mummeries with which the priesthood beguiled the populace 
the accounts of the old Spanish writers leave no doubt; but, whatever purpose they 
served in religious ceremonials, they were not suffered then, more than now, to intrude 
into the domain of science. The Maya calendars, like all modern scientific creations, 


were godless affairs. 


A final glance at the printed sheets, after they have gone beyond the reach of 
correction, impresses me with a sense that I seem at times to have spoken as one 
having authority. Nothing could be farther from my intention than the assumption 
of such a 7éle. Contemplating the important and grave nature of the subject, I feel 
humility at having raised my voice at all. But if I, an illiterate proletaire, have 
chanced to speak unbonneted in the presence of the illustrious scientific world, it was 


not through any assurance of prerogative, but simply by right of knowledge gained 
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during years of servitude to the glyphs. If in time to come, however, the scientists 
shall find themselves pushed rudely from their stools by irreverent outsiders, the 
fault will be their own. For quite half a century they have had this study almost 
exclusively to themselves. The material by which alone it could be prosecuted was 
practically in their keeping, sealed to the rest of the world as though it were a 
hieratic mystery. And what has been the result? A deal of learned and pompous 
kowtowing to each other, but not a single substantial gain toward bottoming the 
inscriptions. While I have been preparing these pages for the press Mr. Maudslay 
has received a letter from a distinguished Professor in the National Museum at 
Washington directing his attention to a discrepancy between a photograph and drawing 
in his work as to which toes the sandal-string passed between, and requesting him to 
make a public explanation of it—just as if it made any difference. Yet this fairly 
illustrates the gauge of the men who have been trifling with this great problem. 
They are a lot of shoe-string scientists. It is manifest that we look hopelessly to them 


for a solution of the momentous enigma. 


But if I have lost confidence in the ability of learning, I retain faith in the genius 
of ignorance. Somewhere to-day, by an obscure fireside, sits a boy that never saw even 
the outside of a university or academy of sciences to whose penetrative mind these 
inscriptions would be as an open book. It is my earnest desire that they be brought 
before him—in other words, that the study may become popularized instead of being 
confined to an exclusive and incompetent few. The publication of Maudslay’s work is 
the first decided step in that direction. The lack of material for purposes of investi- 
gation and comparison was the most serious drawback I labored under for years. 
‘Those who had it appeared greedy of its possession and afraid to share it with others, 
lest some one should get the start before they themselves had been inspired with an 
insight into the meaning of the glyphs. It was not till Maudslay undertook the 
reproduction of the inscriptions, and, with a generosity entirely exceptional in my 
experience with archeologists, distributed them broadcast to the world, that I could 
collect data enough to make any substantial progress. He deserves the gratitude of 
every one interested in American antiquity. It is to discharge somewhat of my 
personal obligation to him and at the same time contribute my mite toward the success 
of his great undertaking that I have consented to let this study appear before I have 


had time to work out the details which are alone necessary to its completion. 
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The illustrations in these pages are by Miss Annie Hunter, who has done nearly all 
the drawing for Maudslay’s series of publications. Her experience and artistic skill 
render her reproductions faultless. The certainty with which she can trace the glyphs 
of a nearly obliterated inscription amounts almost to divination. No mere perfunctory 
discharge of duty satisfies her; her whole soul is in her work, aquiver with anxiety to 
attain the best and truest result. Students who have not had an opportunity for 
comparing the mutilated originals with her perfect restorations will never know the 


full debt they owe this admirable artist. 


I have expressed here some of my obligation to the living, and elsewhere to Landa 
among the dead; but there is another shade to whom I feel the greatest debt of all— 
Brasseur de Bourbourg. Without his research Landa’s work and a hundred other 
essential aids to the study would be unknown, and without the stimulating effect of 
his writings I should never have persevered in it. It has become fashionable with the 
school of dilettanti that has succeeded him to speak lightly of Brasseur; but he was 
the grandest of them all—the only one to whom I uncover. He belonged to the old 
Leonardo da Vinci and Michael Angelo type—the Herculean mold—men who 
achieve in a dozen different lines what we incompetents are incapable of accomplishing 
in a single one. No advance can be made in any branch of the study but he supplied 
all the preliminary stepping-stones. He was to its bibliology what Maudslay is to its 
archeology. What if he went astray at times? He was delving single-handed, but 
with a zeal that will never be equaled, in the vague of an unexplored past. What if 
he mistook the meaning of some of the treasures he exhumed? No one else would 
ever have dragged them from their crypts to turn the glare of even a misfocused 
searchlight upon them. If he could only live to-day in the fuller light he was chiefly 
instrumental in creating! His fevered life just: missed its triumph. The fore- 
shadowed discovery that should place him in absolute ascendancy never came; but 
generous hearts will not the less do homage to the ardent soul that departed crownless 


from a scene resplendent with regal promises. 


Avamepa, CaLrrornra, Vo Its Ge 
November 1, 1895. 
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EXPLANATORY. 


MAYA AND MAYAN. 


Tue adjectival term Maya, instead of Mayan at times, is employed throughout this 
book. The nice distinction, which it is sought to bring into vogue, of applying the 
former only to matters pertaining to Yucatan and using the latter only with regard to 
affairs relating to the race in general, appears to me ill-advised and liable to result in 
confusion. I think it would be better to distinguish the separate developments by 
the terms Yucatec, Tzental, Chiapec, Cakchiquel, and so on, as far as they can be 
thus intelligibly designated, retaining the adjective Maya alone, as the simpler form, 
and employing it solely in a generic sense. Hence, not knowing what particular 
designation to give the authors of the inscriptions, I have simply applied the broad 
racial appelation to them, and used the single term Maya adjectively throughout. 


SYSTEM OF NOTATION. 


To particularize every separate period by name in setting down dates or chronological 
reckonings, especially when the requirement is frequent and the record long, becomes 
tedious, and the result is not readily comprehensible. ‘Thus, to write: the 9th cycle, 
12th katun, 18th ahau, 5th chuen and 16th day, to 2 Cib, the 14th day of Mol, is not 
only laborious, but the eye does not take it all in at a glance. To obviate both 
objections I have long made use of a system of notation that combines the advantages 
of facility and comprehensibleness. By it the above record would he reduced to this : 
9—12—18—5 «x 16—2 Cib-14 Mol. The cross between the chuens and days renders 
the identity of all the periods unmistakable. When there are no days or chuens, or 
even ahaus—a fact denoted by the use of the extreme numeral for the period in question 
—the plan is still adhered to, as in the inscriptions themselves—thus: 9—l5—20—18 
~20—4 Ahau-13 Yax. ‘This system of notation will be made use of throughout 


these pages. 


tt ANGEATe MAYA INSGRIPRIONS 


INTRODUCTION. 


In any attempt to deal with Maya chronology it will be found expedient to arrange 
the subject under several separate heads in order to avoid confusion, as different 
systems prevailed not only at different centers of their civilization, but varying styles 
were concurrently made use of in the same place. The three most radically differing 
systems are the Yucatec, Cakchiquel, and the more ancient one of Palenque, Copan, 
Quirigua, Menché, Tikal, and probably other cities of the great central region. For 
lack of a more specific descriptive title—the calendar corresponding with that of no 
existing people—I have given to this last system the designation of the Archaic Maya 


calendar. 


THE YUCATEC SYSTEM. 


The Yucatec system can be restored only from the chronicles, as not a single legible 
date, so far as I know, has yet been found among any of the ruins of the peninsula. 
These chronicles are not very satisfactory material to work upon. They have come 
down to us mutilated and full of errors, yet enough is ascertainable from them to 
substantiate Landa’s imperfect exposition of the Yucatec chronological scheme and 
enable us to supplement somewhat the information derived from him. 

The year consists of 365 days, beginning successively with Kan, Muluc, Ix, and 
Cauac. The ahau consists of 360 days, the katun of 20 ahaus, or 7,200 days, and the 
cycle of 13 katuns. 

The principal respects in which the Yucatec system differs from the Archaic are 
these: the year begins with Kan, Muluc, Ix, or Cauac, instead of Ik, Manik, Eb, or 
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Caban ; chronological reckoning commences with Ymix instead of Ahau; computation 
is to the end of a period instead of the beginning of a new one; the katuns are 
designated by the day number of the Ahau with which they terminate instead of 
being numerated in arithmetical order; the cycle consists of thirteen katuns instead 
of twenty. It may be that this last difference is only apparent. Additional data may 
show that there was a cycle of twenty katuns besides the 13-katun count. The 
manner of numerating the katuns is the chief objection to this theory, but different 
styles of numeration may have characterized the two counts. 

Starting with 1 Ymix, which Landa informs us was the initial point of reckoning, 
the ahaus succeed each other as follows :—9, 5, 1, 10, 6, 2, 11, 7, 3, 12, 8, 4, 13, 9, 
5, 1, 10, 6, 2, 11, and so on in endless rotation. The twenty ahaus in a katun are 
numbered arithmetically, an event being spoken of as occurring in the tenth or fifteenth 
ahau, or while six ahaus are yet wanting to complete the katun. Taking the day 
numbers of the twentieth ahaus, which constitute the katun numbers, it will be seen 
that they succeed each other as follows:—11, 9, 7, 5, 3,1, 12, 10, 8, 6,4, 2, 13. 
The eleventh was the first and the thirteenth the last, as is clearly indicated by the 
initial date and katun-wheel given by Landa. ‘he statement of Perez that the 
thirteenth was the first was probably based on a confused notion of the numbering of 
the cycles in the Archaic scheme—if, indeed, there may not have been a similar usage 
in the Yucatec system. 

Another source of confusion in the Yucatec chronicles, quite as misleading as the 
mutilation and errors, is the fact that in different ones time is computed from at least 
three, and probably four, separate starting-points. I think it likely that each of the 
four ruling houses—the Itzas, Cocoms, Xius and Chels—had a chronology of its 
own, though using a common annual calendar, the result being that mention of the 
same event by members of the different houses would assign its occurrence to different 
ahaus and even katuns. 

Certain dates given in the chronicles and manuscripts enable us to align the 
Yucatec chronologies with ours; but this is of little service beyond dates nearly 
contemporaneous with the arrival of the Spaniards, as the records relating to remoter 
events are too broken and confused to be relied upon with anything like certainty. 


THE CAKCHIQUEL SYSTEM. 


This anomalous calendar is a deduction from the Annals of the Cakchiquels, a 
document written by a member of the Xahila, one of the royal families, just after the 
Spanish conquest. Unsatisfactory as the record is in not more fully elucidating the 
Cakchiquel system, it is important as upsetting all accepted theories of Maya 
chronology. is 

Rass! 
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The year consists of 366 days. It follows necessarily that there must be ten 
dominical days instead of four, and that it requires 130 instead of 52 years to complete 
the calendar. The chronological year (so called, though undoubtedly both that and 
the so-called cycle were otherwise designated) consists of 400 days, divided into 20 
periods of 20 days each. ‘Twenty of these years make a cycle. There is nothing in 
the chronicle to indicate the character or length of periods greater than that. 

The year consisting of 366 days it necessarily results that its beginning can have no 
fixed date relative to solar or terrestrial phenomena, but must revolve regularly 
through the seasons. This accounts for the diversity among the old writers as to the 
time the Cakchiquel year began. Each givesa different date. It will no longer be 
necessary to attempt to discredit or reconcile their statements, for the year at some 
time began not only with the various dates alleged by them but with every other one 
of the 366 days. The only interest which can hereafter attach to their statements will 
be that they reveal the dates at which the respective writers obtained their 
information. 

With a revolving New Year no bissextiles were required to keep the calendar 
adjusted to the annual solar recurrences. The count of days ran on regularly without 
any intercalations or excisions. The year might begin at the summer or winter 
solstice, at the vernal or autumnal equinox, or at any other period; yet two things 
about it were fixed—it always had 366 days, and it always began with the first day of 
the month Tacaxepual. Its fixity in these regards enabled me to discover its true 
character ; hence I have a respect for even that small amount of stability in it. 


THE CODICES. 


‘The Dresden codex pertains to the Archaic system in the main, though reckoning 
twenty cycles to the great cycle; the Troano and Cortesianus to the Yucatec; the 
Peresianus—though too mutilated and fragmentary to base a definitive opinion upon— 
most likely to an older Tzental form, which had a considerable affinity to the Archaic. 
None of them, however, can be of much assistance in solving Maya historical problems, 
as they are all merely text-books explaining the meaning of signs, the elementary 
principles of their respective calendars, and certain phases of lunar, solar, and, in a few 
places, bissextilic and chronological reckoning. I believe the figures usually supposed 
to represent deities to be only personifications of different periods or phases of time, 
and that most of the glyphs are merely numerals, or symbols used for the occasion in 
their numerative sense only. ‘This belief will appear less extravagant after an 
examination of the face numerals, and other series, given farther on. 
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THE ARCHAIC SYSTEM. 


It is to Palenque, Copan, Quirigua, Menché, Tikal, and other cities yet to be 
unearthed in that great center of highest, if not original, Maya civilization that we 
must lock for data to solve the problem of prehistoric native culture. From that 
field has already come the best and most reliable material the student has to work 
upon. M. Désiré Charnay, under commission from the French Government, performed 
noteworthy service in procuring photographs and molds of inscriptions from some of 
the cities mentioned ; but his performance has been far surpassed, both in range and 
accuracy, by that of Mr. Alfred P. Maudslay of London. By his unaided individual 
effort Mr. Maudslay has laid students of Maya archeology under the deepest possible 
obligation. ‘Too much credit cannot be awarded him for the zeal and thoroughness 
with which he has pursued his explorations, or for the skill and care he has exhibited 
in the publication of the results. ‘Thus, through the enthusiasm and painstaking of a 
private gentleman, the material for study from that field already exceeds in value the 
combined collections from all other sources, and it is devoutly to be hoped that in the 
near future it will be steadily augmented by extensive systematic excavation under the 
patronage of government or scientific bodies. 

Such organized and exhaustive exploration is the more to be desired for the reason 
that all the inscriptions so far brought to light are of a purely chronological character, 
destitute of any real historical importance. ‘They are merely public calendars, as it 
were, showing that at specified dates certain periods of their scheme would begin or 
end, or that a correspondence would occur between two or more of their different 
plans for computing time. Aside from the circumstance that the initial date in most 
instances undoubtedly marks the time at which the temple, stela, or altar to which it 
belongs was erected, I do not believe there is the record of a single historical event in 
all the inscriptions at present in our possession. That a people as cultured as they 
should have had no historical records at all would be a presumption too absurd for 
credence, even without the direct testimony of the early Spanish authorities to the 
contrary. The actual question is whether any of them will ever be discovered. If 
they were inscribed upon paper or parchment and buried with their priestly owners, 
as we are told, there is very little hope that any vestige of them remains, unless there 
may have been some instance of almost miraculous preservation. Still, that remote 
chance is worth a vast amount of search. Buta better hope, whose possible realization 
lies solely in the same line of research, is that in crypts or tombs or other unexplored 
receptacles may be collected historical tablets of durable material—stone, stucco, baked 
clay, or even metal—which patient excavation will yet unearth. 

But, though deeds and occurrences that give pomp and circumstance to history are 
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nowhere blazoned in the inscriptions, it must not be supposed that these records are 
entirely unprofitable. They enable us to restore practically the whole scheme of 
Maya chronology. The minimum duration, at least, of the flourishing state of each 
city is shown by the extreme dates of its monuments, and by similar comparison is to 
be ascertained the relative eras of the palmy days of the different cities. 

But a circumstance more important than the duration or comparative ages of cities 
is revealed by the inscriptions. One of the most momentous events that could 
transpire in the history of a people occurred in the very heart of the period chronicled. 
We Americans, with our anniversary craze, who lie in wait to celebrate the least 
significant event, who strutted in pride at our own centennary and but recently went 
wild over a lot of mere quadru-centennials, should be able to appreciate somewhat the 
feeling that must have stirred our equally excitable forerunners on that occasion. All 
the centennials that we in our most gorgeous dreams might hope to celebrate would 
fade to insignificance beside that great Maya event—the observance of the 280,800th 
year of their era. The date was 4 Ahau-13 Yax, the beginning of the 15th katun 
of the 9th cycle of the 54th great cycle. Nearly all the other dates in the inscriptions 
of Copan and Quirigua either lead up to or recede from it. It was the beginning 
of the last quarter of their grand era—the completion of which, it is perhaps needless 
to say, they did not as a nation live to see; nor shall we, nor the other peoples exulting 
to-day in pride of nationality, nor any nation to come, until our civilization shall be 
as much a story that is told as theirs is now, and our cities and temples and palaces 
are ruins as complete and mysterious as those of Quirigua and Copan. The grand 
era during which they flourished must still have more than 90,000 years torun. Back 
of ten thousand years all is oblivion. 

But if this remnant of their grand era bids fair to stretch out to the crack of doom, 
what is to be said of the 280,800 years that had elapsed when the record was made ? 
It is incredible that they could have been dating from any historical epoch, even 
allowing tradition its most exaggerated play. ‘There is no warrant for supposing that 
through inspiration or otherwise a day became to their sight as a thousand years. No 
necessity of their chronological scheme required that it should antedate the time of 
its adoption. How account, then, for such an immense period? I confess myself 
baffled by my own question. The most reasonable answer that suggests itself is that 
they had a juster appreciation of the antiquity of the earth than most nations have had 
and that they began their chronology with the supposed date of its creation. The 
statement of the Aztec historian Ixtlilxochitl that in the year 5097 from the creation 
of the world an assembly of learned men met at the city of Huehuetlapallan and 
determined the reckoning of the years, days, and months, leap-years, and intercalary 
days, in the order in which they were found at the time of the conquest; and the 
information derived from native sources by Veytia that in the year of the world 3901 
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a great convocation of astrologers met to correct the calendar,—while not to be relied 
upon for historical accuracy, yet tend to confirm the supposition that the native races 
assumed to commence their chronology with the creation of the world. 

If, as is probable, a more satisfactory answer should be found by many in the asser- 
tion that I am in error as to such an era, and I be asked how I know that it exists, my 
reply would be that it is self-evident. Its existence is established by all the certainty 
of mathematical demonstration. The evidence of the inscriptions does not go hand in 
hand with us to the ultimate destination, but it leads us far on the journey, and leaves 
us only when it has pointed out an unmistakable way to the final goal, which an 
intellectual necessity compels us to reach before we can rest satisfied. The inscriptions 
show us that every separate chronological period must be rounded out to completeness 
before the calendar itself can be complete. We see the years, ahaus, and katuns 
come back to their respective starting-points, thus rounding out the periods of which 
they are the units. Of necessity the cycles and great cycles must do the same, else the 
system would be an incomplete creation, without form and void. No fair-minded 
person, I think, will contend that the Mayas elaborated almost to its conclusion a 
design not only susceptible of but inviting the most perfect finish and then wilfully or 
blindly left it disproportioned and awry. If they did not do this—a thing alien and 
repugnant to human nature—then their grand era embraces 374,400 years. There 
are two unmistakable indices pointing to this conclusion. The moment the cycle and 
great cycle appear upon the scene we know by the unchangeable law governing the 
calendar that they must go forward until they commence again with the same date 
from which they started. Such a result in the case of the former requires 949 cycles, 
and in that of the latter 73 great cycles—each of which reckonings constitutes a period 
of 574,400 years. 

If it should be further asked how I know that just three-quarters of this period had 
elapsed at the time of the Copan and Quirigua record, my answer would be that, though 
unable to demonstrate it absolutely, not knowing the precise value of all the factors, I 
am morally certain of it, for the following reasons:—By another unvarying law 
governing the construction of their calendar all the periods of the chronological scheme 
are made to conform to the 13-katun standard, some completing their round or rounds 
in a single count and the rest in different multiples thereof. An examination of the 
various inscriptions in which the date 4 Ahau-13 Yax occurs shows that more than 
fifty distinct periods are associated with it. I am yet unable to prove their values 
beyond a question, but I know they are all measures of time and that all of them begin 
with that date. The minor chronological periods cannot possibly amount to that 
number. To account for so many time-measures worthy of record it is necessary 
to ascend to the larger ahau and katun counts; when that is done, it becomes 
imperative, in the absence of specific numbers, to deal with them in their full rounds. 
Therefore, if 4 Ahau-13 Yax, the beginning of the 15th katun of the 9th cycle, be the 
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commencement of a 13-katun period—of which I have nota particle of doubt—the era 
must extend backward until by stages of 949 katuns (the number in a grand round) 
the beginning of a great cycle is reached. A simple table will most clearly show the 


result. 
BEGINNINGS OF THE Katun Rounps IN A GRAND ERA. 


No. of 
Rounds. 


Katuns. Es Cycles. Katuns. 


11,388 
12,337 
13,286 
14,235 
15,184 
16,133 
17,082 
18,031 


OMe ES OPS TO OU CO es a OY 


18,980 


The table is made to cover the entire grand era, in order to show that at no point 
but the start does the beginning of a katun round correspond with that of a great 
cycle, and that in the 54th great cycle only does the round begin with the 15th katun 
of the 9th cycle. This showing is conclusive to my mind as fixing the position of tne 
date in question. ‘That position accords with a pre-existing requirement of the 
calendar ; it fulfils a conjuncture of cycle and katun dates against odds of thirteen to 
one ; it explains why the occasion was regarded as of such great importance; and it 
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accounts for the extraordinary number of periods beginning with the date as nothing 
else I have been able to conjecture can. 

I look upon the Maya chronological scheme as ranking among the most marvelous 
creations of the human intellect. From what humble origin it rose, or through what 
crude stages it passed, we shall never be able probably to discover. It appears before 
us only in its matured state—complete, perfect, and altogether admirable, a system of 
exact detail and perpetual range. Its methods of computation may appear involved 
and awkward to us who are accustomed to the simple arithmetical progression of the 
days and years; but I have yet to learn that many existing nations regard their arbi- 
trary weights, measures, and money systems as less perfect than the metric and decimal 
ones. Were argument necessary, the Maya system is more defensible than theirs. 
Facility of reckoning is not so much a matter of different methods as of familiarity 
with some particular method. 

The Maya mathematical system is a vigesimal one. Everything goes by scores. 
Their numeration ascends by multiples of twenty from 1 to 20, to 400, to 8000, to 
160,000, to 3,200,000, to 64,000,000, and so on. This vigesimal system appears to me 
sufficient in itself to explain all the peculiarities of their calendar. Much speculation 
has been wasted on the number 13, which plays such an important part in their time- 
reckoning. Don Pio Perez surmised that its use originated from observation of the 
number of days the moon appears to increase and diminish; Brasseur de Bourbourg 
supposed that it may have been a sacred number before the invention of the calendar, 
being, according to him, the number of gods of high rank; while others have indulged 
in equally far-fetched conjectures to suit theories of their own. I see no necessity for 
all this, more than for other strained conjectures to account for self-evident facts. The 
old Maya scientists probably did not handicap themselves with puerile fancies and sacred 
mysteries any more than do their scientific brethren to-day. It is likely that, according 
to their lights, they went just as irreverently and directly to their objective points. 
Superstition, divination, mystery, became associated with their calendar, as at different 
times and places they have with the bible, hymn-book, and almanac; but they were 
ignorant aftergrowths, not of the essence of its construction. Whatever of sacredness 
may ever have attached to numbers is far more likely to have originated from the 
wonders wrought by them in the calendar than from any prior association. 

Missing the plan of simple progression in their chronology, as more enlightened 
nations have missed it, the Mayas proceeded to construct one based on their vigesimal 
system. ‘The twenty cardinal days, the twenty days in a month and chuen, the twenty 
ahaus in a katun, the twenty katuns in a cycle, and the progression by twenties of 
other periods of the calendar, are conclusive evidence of such a design. But it is 
impossible to construct a calendar in keeping with solar phenomena upon a_ purely 
vigesimal or decimal system, as the Maya and Vendemiare schemes—between which 
there are many curious resemblances—fully prove. The continuity of reckoning by 
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either plan must be broken to meet the exigencies of the solar course ; and when, as 
in the Maya system, the first necessary interruption leads to a scheme of chronological 
reckoning by periods other than years, succeeding irregularities are required to keep 
the two calendars in touch from time to time and bring, after their vast sweep, all the 
periods that have successively grown out of the diverging styles harmoniously back to 
the common starting-point. The Mayas discovered that 13 was the most available 
number to use in connection with 20 for these purposes, hence its adoption; but 
wherever it appears throughout the whole scheme it is always subordinate to its 
imperial consort. Hither, however, would be ineffectual without the other. It is in 
their combination that the Maya genius is shown—a genius that in remote isolation 
elaborated a chronological system whose perfection cannot fail to excite our admiration 
and wonder though standing in the focused light of all the ages and civilizations. 


BIOL. CENTR.-AMER., Archeeol. 
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THE ARCHAIC CALENDARS. 


FPO TSB POC 


A STATEMENT of how I came to hit upon the secret of the ahau and katun count and 
subsequently succeeded in reconstructing the outlines of the entire Archaic system, is 
not only due to fellow-students, but may not be without interest to the general reader ; 
and at no point could it be more pertinently given than as an introductory clause to 
this section. 

The construction of an Archaic annual calendar was not a very difficult work. 
Landa had given an example of a Yucatec one, and it only remained to make a change 
in the arrangement of the days to achieve its Archaic counterpart. But, simple as 
this task seemed, | was for a long time baffled in its accomplishment. The month 
numbers of the days appeared to indicate that the dominicals were Akbal, Lamat, Ben, 
and Ezenab ; but trial of a calendar constructed upon that theory proved it to be 
wrong. It was not until I discovered that the first day of the month was numerated 
20 in the Archaic system, and that consequently the dominicals were Ik, Manik, Eb, 
and Caban, that I succeeded in constructing an annual calendar which met all the 
requirements of the dates. I made Ik the initial day for no other reason than that it 
is nearest to Kan, the Yucatec initial; but, from the prominence given to Caban in 
the inscriptions and the frequency with which it occurs, I have grave doubts if that 
day should not occupy the place of pride. The question is of little moment, however, 
as the annual calendar is simply an endless rotation of days in regular order, and HO 
all practical purposes it does not matter where it begins. 

The building of the chronological calendar was a quite different and far more difficult 
affair. I labored at it for seven years without discovering anything except that I was 
wrong. But that was a great deal. Others who have been working at it for a much 
longer period have not yet made even that discovery. 

The man who led everybody astray—misguiding enough of effort to have solved the 
problem twenty times over had it been properly directed—was Don Pio Perez. He 
undoubtedly knew much about the Maya methods of reckoning time, but he assumed 
to know more than he really did. In the absence of any regularly ordained authority, 
he was at once accepted, on his own bare assumption, asa leader and lawgiver; and 
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then began that journey through the wilderness which has lasted more than forty 
years without any of his devout followers having even caught sight of the promised 
land. I ran in the ruck for seven seasons before becoming satisfied that the pretended 
oracle was an impostor. Then I turned and went back to Landa—to whom all 
desirous of reliable information concerning Maya chronology must go at last. 

It is a signal instance of the irony of fate that this bigoted destroyer of the fruits of 
Maya science and art—the pietist whose zeal rendered him avid of the obliteration of 
every vestige of their impious learning—should have been the only one to leave a clew 
by which the mysterious codices and inscriptions will yet be deciphered. Nevertheless 
he left such a clew—slight and vague, it is true: but, when carefully followed up, it 
broadens and leads into an open way where everything will presently become self- 
evident. 

It is not necessary to reproduce in full Landa’s information regarding the Maya 
calendars. I will give only the formulation I made of its substance when I went back 


to invoke him as an instructor :— 


1. A day of 24 hours was the unit of the annual count. 

2. There were twenty distinct days, designated by different signs, four particular ones coming 
invariably in place to serve as dominicals. 

. Twenty days, numerated from 1 to 13 in sequent continuity, constituted a month. 

. Eighteen months, distinguished by different characters, plus five days, constituted a year. 

. The year consisted of 365 days and 6 hours, the extra hours being counted as a day every 
four years, making a year of 366 days. [Nore.—These extra days could not have been 
introduced into the calendar without crowding the dominicals from their places. ] 

6. The year reckonings, formed according to the foregoing method, arranged in succession 
until the same dominical with identical day and month numbers was reached (which 
would be fifty-two years), constituted the complete annual calendar. 

7. For chronological purposes a different style of reckoning was employed. The count was 
by thirteen 20-year periods, called katuns, which ran irregularly, being designated by the 
numbers of the day Ahau, in the following sequence :—11, 9, 7, 5, 3, 1, 12, 10, 8, 6, 4, 
2,13. [Nore.—The numbers of the day Ahau at twenty-year intervals do not succeed 
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each other in this order. ] 

8. The calendar [Norr.—It must have been a separate chronological one, as it could not possibly 
be the annual] did not begin with the first day of the year, but with 1 Ymix, which was 
without fixed date, each one regulating his own reckoning. 


The foregoing is Landa’s information respecting the calendars, as I boiled it down 
for my own use. It will be seen that I annotated some of the paragraphs. One note 
relates to the impracticability of introducing bissextiles into the annual calendar 
without deranging the whole plan; the others, to the probable existence of a separate 
chronological calendar, and an inconsistency or error in one of the statements regarding 


it. The possibility of unraveling the great katun mystery appeared to me to be 
O* 
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involved in the latter clauses; therefore I chose them as a starting-point for my 
attempts at a solution. It was safe to begin with | Ymix, because Landa explicitly 
denoted that day to be the commencement of a calendar of some sort. 

Ymix is the day following Ahau; hence, I reasoned to myself, if a period begin 
with the former it must terminate with the latter; moreover, 1 succeeding 13 in the 
day count, if 1 Ymix begin a period, 13 Ahau must end it; and, further, this period 
being composed of thirteen lesser ones of twenty years each, it is at a distance of two 
hundred and sixty years apart in the annual calendar that I must look for a 
corresponding 1 Ymix and 13 Ahau—recollecting that I need not expect to find them 
falling on any fixed date. But, as the order of the thirteen subdivisions is given, with 
the terminal Ahau numbers, it is not necessary to attempt so extended a research, 
and prudence dictates that I keep my experiments within the narrowest possible limits 
to guard against mistake. I will, therefore, at the start, proceed only to the end of 
the first twenty-year period, or katun, and look for 11 Ahau. ‘The trial is made. It 
proves abortive, as I anticipated. The Ahau number at the end of twenty years is 
7 instead of 11. The desired 11 Ahau is five months away to the left. It is the same 
old story of failure over again. But wait a minute! Five months are equivalent to 
one hundred days. ‘To divide by twenty would take just five days from each of the 
twenty years of the katun. Years? What if they were not years at all that Landa 
was talking about, but only periods of three hundred and sixty days? They may be 
the ahaus. Let me hasten to find out how the numbers will run in a division of this 
possible katun into twenty such periods. Here it is—9, 5, 1, 10, 6, 2, Wy By Wz. 
8, 4, 18, 9, 5, 1, 10, 6, 2, 11. Ah, this is significant! That paragraph of Perez— 
what are its exact words? ‘The Indians of Yucatan had yet another species of cycle, 
but as the method followed by them in using it cannot be found, nor any example by 
which an idea of its nature might be imagined, I shall only copy what is literally said 
of it in a manuscript, viz.: ‘There was another number which they called ua katun, 
and which served them asa key to find the katuns. According to the order of its 
march it falls on the days of the wayeb yaab and revolves to the end of certain years : 
katunes 13.09) 75. le OMGs 25 tle Peon. ee OOF) onet Oy! amelomhavemtne 
pearl in his grasp and be unaware of its pricelessness—like so many others! But I 
must not exult too much yet. The succession of the katuns, reckoned according to 
this principle, is yet to be ascertained before my fancied discovery can be established 
by a crucial test. 1 score the ahaus off in the foregoing order, and, sure enough, the 
twentieths give the desired result: 11, 9, 7, 5, 3, 1, 12, 10, 8, 6, 4, 2,13. Eureka! 
The perturbed spirit of the Maya calendar, which has endeavoured so long to impart 
its message to the world, may rest at last. 

But, though confident I had discovered the secret of the ahau and katun count, 
when I tried the plan on the dates and reckonings of the inscriptions it proved totally 
inapplicable. There were periods into whose nature I had no insight; and if those I 
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surmised to be ahaus and katuns were really so, the former would not come in the 
right order, while the latter were excessive and numerated in a way quite unintelligible. 
It was discouraging, but I did not lose faith in my discovery. The inapplicability of 
the Yucatec scheme to the reckonings of the inscriptions, probably, was simply owing 
to different methods of computing the ahaus and katuns. There was no alternative 
but a patient and exhaustive analysis of the Archaic dates and time reckonings. 

It would be tedious as useless to recount trials—failure outranking success a 
thousandfold—the results of which constitute the bulk of this book. I will only 
state, in brief, that I determined the character of the chuen and great cycle periods ; 
that I discovered the first chuen was numerated 18, the first ahau, katun, day and 
day of the month, 20, and that the first cycle of the great cycle was numbered 15— 
the unit attaching to the second period in all instances; that I ascertained the cycle 
was composed of twenty katuns, numerated 20, 1, 2, 3, etc., up to 19, imstead of 
according to the Yucatee order; that I finally deduced a chronological calendar 
whose perfect accord with the principal dates and reckonings throughout the 
inscriptions is proof of its correctness, and by reversing the process, succeeded in 
reconstructing the outlines of the entire Archaic chronological scheme. I expect my 
calendar to be challenged. It would be without precedent in the history of discovery 
if it were not. But I leave it to defend itself, conscious that it is as infallible as the 
multiplication table and knowing that all antagonists must finally go down before it. 


The Archaic annual and chronological calendar schemes are susceptible of almost 
innumerable combinations and summaries, but for present purposes it is unnecessary 
to give here more than the simplest summarized forms :— 


YEAR COUNT. AHAU COUNT. 
= core : ii 
Gidaysereerren eta nace eneace state Week. |) BOdays! . sesceesicesaeate je eens eceeeses Chuen. 
DAO) ee | Nea at ane a a ao ore Month. 18’ Chuens aio vocmssdcaneoemeieaees Ahau. 
Bis): | Gedebuconceecaneancanescaodeeende Year. AOlahausy Wreseecccecee eee ees Katun. 
1h COIS coe coodedocupienenbobordeconooue Luster. PAOIEENATIES) — pocconosanadaccticnobosobonadosoo Cycle. 
5D MME eerie ne ecwdaacuicceecs Calendar. | BOSE —_ganenocaoonanacooepaceoononeno. Great Cycle. 
(PAU) GSTS. coochoeeeccudedendptaccooea Grand Era. TBiereataCyClesmecaeiseee ccc sccse seer Grand Era. 


—— aaa 


Some additional summaries will be given in explanation of different features of the 
calendars, and still others in the compendiums following the text; but I shall not 
attempt—as would indeed be futile—to exhaust the possibilities of the two schemes 
in this respect. ‘The Mayas themselves evidently found the subject an unfailing field 
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_ for fresh discovery, and any one who has the time and inclination can follow in their 
footsteps with assurance that the field remains fertile as ever. 

This is perhaps as appropriate a place as any to state one or two important things 
that do not come under any particular head. 

In dealing with Maya chronology it must always be borne in mind that no allowance 
is to be made for bissextile days. ‘They are dropped out entirely in both the year and 
ahau counts—as if we should skip the 29th of February, giving it no name or place 
in our almanac, though cognizant of its suppression and taking note of its existence 
in another way. Their years, therefore, though always appearing to consist of only 
365 days, are the exact equivalents of ours, leap years and all, throughout whatsoever 
period the reckoning may extend. For all general purposes of comparison no change 
is required in either their or our style of computation ; but should we ever be fortunate 
enough to discover a point of correlation, we shall have to drop the name of cne of 
our days every four years in order to keep the relative days of the two calendars in 
proper alignment, whether reckoning forward or backward. 

Another consideration which must be constantly borne in mind is that all Maya 
dates relate to elapsed time. When a date is given it must be remembered that it is 
not the beginning of a period yet to run its course, but the beginning of one denoting 
a period already concluded. ‘The ingenious numeration of their periods was designed 
to prevent confusion in this regard. The first day, chuen, ahau, katun, cycle and 
great cycle is not numerated 1, but 20, 18, 20, 20, 13, 73, as the case may be, denoting 
that the full round of the period has run and that this is the commencement of a new 
count. In other words, these beginning numerals are equivalent to nought or no 
count, the periods being designated only until after they had fully passed. It is very 
difficult to keep track of this style of numeration—so difficult, in fact, that familiar as 
I am with it, I] am distrustful of having made some lapses in these pages. 
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THE DAY. 


THE old Spanish writers say the Mayas divided the twenty-four hours into various 
shorter intervals, but the day appears to be the shortest period of time reckoning 
made use of in the inscriptions. There are signs for morning and evening, daylight 
and darkness and other lesser divisions, but they are used abstractly or as nature 
symbols, not as designating specific durations of time. 

Twenty particular signs should identify the twenty days that constitute the basis of 
the calendar, but owing to variations—especially in the symbols for Ahau—a greater 
number of nearly distinct characters might readily be made out. Two things, however, 
are pretty constant about these signs: they are always surrounded by a border, giving 
them the appearance of cartouches, and they are nearly always placed on a support or 
pedestal, consisting of two scrolls coiling outward from the sides of an indented 
center-piece. These attributes serve to distinguish the days from other cartouche-like 
glyphs, and to determine if a particular sign means the day for which it is the character 
or something else—for almost without exception the symbols for the days have other 
significations. Signs for two of the days—Muluc and Men—do not appear in any of 
the inscriptions in my possession, while that for another—Ix—is too indistinct for its 
details to be made out With these exceptions the typical Archaic forms are here 
given:— 
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ru 


Manik. 


Some of the variations of Ahau are given above, but it would be-idle to attempt to 
give them all, as they are almost as numerous as the occurrence of the sign. Anything 
appears to have served the purpose, since when there was an even count of chuens 
with no odd days it. was unmistakable that the day referred to was Ahau. 

When a day, meaning merely a period of twenty-four hours and not any particular 
day, is indicated, none of the above signs are used—at least without some distinct 
modification. For instance, what appears at first glance to be a slightly modified form 
of the Kan symbol, but which is really the sign for Cib inverted, is frequently made 
use of to denote a day or days, but in such cases it is never surrounded by a border and 
always has two opposed curves under it. 
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In initial dates the favorite sign for a day or days is the head with projecting teeth, 
square irid in the upper left-hand angle of the eye and accompanying wing—usually 
underneath. ‘The Av or sun sign, with a wing at the side or bottom, is used for the 
same purpose both in initial dates and in the body of the inscriptions. But the day is 
most frequently indicated, without any separate sign at all, by a numeral to the left of 
the chuen symbol. ‘This will be more readily understood when that feature of the 
calendar is explained. 

The order of the days is the same as that given by Landa, but a different set serve 
as dominicals—Ik, Manik, Eb and Caban being the year bearers. 1 have constructed 
the annual calendar with Ik as the initial day, but I have grave doubts if Caban should 
not occupy that position. 

To each day in the calendar a numeral is attached that gives it an identity which 
with the number of the day of the month it falls upon distinguishes it from every 
other day of the same name, not only in the year but in fifty-two years, or a round of 
the calendar. ‘These numerals, however, count only to 15, so that it takes one full 
count and seven on the next to enumerate the days in their calendar capacity. 

Jn the annual scheme the days are arranged in months. There are four different 
orders of days and thirteen of day numerals. 


THE MONTH. 


There are eighteen months and what may be regarded as an irregular or fractional 
month; for, the eighteen regular months comprising but 360 days, there are five 
surplus days in the year. ‘hese five days are said to have belonged to no month, to 
have been called ama kaba kin, nameless days, or wayeb-yab, the couch of the year, 
and to have been regarded with superstitious awe because they were believed to be 
unfortunate. As quite two-thirds of the other days of the year were believed by the 
Mayas to be similarly unfortunate, and as these five days have names and numbers the 
same as the rest and are reckoned in the same manner in all computations of time, it 
appears to me that the mystery with which it has been endeavored to surround them 
is purely the offspring of ignorance. ‘That they are the couch or end of the year and 
belong to none of the regular months, is true enough. But this division of the year 
has a sign to represent it, the same as each of the months, and takes its place with 
them in the annual and chronological calendars; therefore I do not see why it should 
not be regarded as of the same character notwithstanding its irregularity. I so consider 
it, and shall speak of it as Uayeb whenever I have occasion to mention it, as I would 
refer to Pop or any other month. 

BIOL, CENTR.-AMER., Archeeo). 3 
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There are some variations in the signs representing particular months, but the 
ordinary type here given should enable the reader to identify them all :— 


Loy) XA 


Mac. Kankin. Muan. 


Kayab. Cumhu. 


The order of the months is the same as given by Landa, the year beginning with 
Pop. The days of the month are numerated: 20, 1, 2, 5, etc., up to 19. 
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THE YEAR. 


The solar year consists of 365 days, 5 hours, 48 minutes and 46 seconds. The Maya 
year takes cognizance of the 365 days only. ‘he excess was known, however, we are 
assured by Landa, and an extra day made of it every four years; but these extra days 
never appear in the annual calendar nor enter into chronological reckonings. 

Two important consequences result from the number and length of the months and 
the peculiar numeration of the days. The regular months comprising but 360 days, 
the five surplus days in a year serve to interrupt the continuity of the order of the days 
in the months and produce a different arrangement for the succeeding year. ‘The effect 
of the day numbering is equally important. ‘Thirteen is not an even divisor of 365, but 
leaves a remainder of one; hence, starting the year with any given day and making 
twenty-eight full counts of thirteen, an additional day will still be required to complete 
the year; so that every year begins with a day number greater by one than the year 
preceding it. This progression, supposing it to start at one, proceeds to thirteen, 
when it recedes to one again and starts anew. ‘These series of thirteen years are said 
to have been regarded as weeks of years, but I cannot discover that any account is 
taken of them as time measures in the inscriptions. Four of them, or fifty-two years, 
complete the calendar. At the expiration of that time the count comes back to the 
starting-point. This results from the peculiar day numbering and arrangement of the 
months referred to. In consequence of the Uayeb period the twenty days rotate by 
stages of five, making a complete revolution every four years. Thus each day at 
different times takes four different positions in every regular month and one in Uayeb. 
For instance, if Ahau fall on the 3rd of the month in any given year, the succeeding 
year it will fall on the 18th, next on the 13th, then on the 8th, and so on in endless 
rotation. By the ingenious arrangement of the calendar every one of the twenty days 
with each of the thirteen numerals that give them their identity will occur once in 
the four positions of the regular months and in the one in Uayeb before the original 
position with the identical day number is again reached. ‘Thus it will be seen that the 
length of the calendar is a matter of simple calculation: 18x4=72+1=73x20= 
1460 x 13=18,980 days, or fifty-two years. 

I have been thus explicit because the same law governs the chronological calendar, 
and we are thereby enabled to determine the time of the ahau, katun, cycle, and great 
cycle rounds and the length of the grand era itself. 
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THE CALENDAR ROUND. 


Fifty-two years complete the calendar round. At the expiration of that time the 
reckoning begins anew with the original date. Eighteen calendars mark a significant 
point of contact with the ahau count that appears to have been regarded as an important 
conjunction in Maya chronology. 

I am satisfied that a year and day count runs collaterally with the ahau count 
throughout nearly all the inscriptions, but thus far I have been unable to satisfactorily 
determine the plan or plans—for I think that more than one style is made use of— 
upon which the reckoning is conducted. The number of possible combinations renders 
the range for conjecture very extensive, and it is only by an exhaustive trial that we 
can hope to discover the true method or methods employed by the Mayas. That they 
did not proceed directly by days, months, years, and calendars is manifest at a very 
first attempt to solve the problem. Then comes the question, How did they proceed ? 
Was it by single days to 13, and thence by thirteens to 260% Was it by single days to 
5, and thence by fives to 365? Was it by single days to 6, and thence to different 
multiples of that number? Was it by single days to 73, and thence by seventy- 
threes to 1460? Was it by lower stages of 1, 4, 13, 52, or 72 years? Was it by 
higher stages of 936, 1040, 1440, 18,720, 20,800, or 28,800 years? This is one of the 
excellent fields for discovery which Maya chronology offers to the student. 

Further along, when I come to a consideration of particular inscriptions, I shall call 
attention to some facts which go far toward confirming certain theories I entertain 
respecting this point; but the instances are not numerous or conclusive enough in my 
estimation to justify a claim of absolute proof for them. 
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THE CHRONOLOGICAL CALENDAR: 


I now come to what has been a stumbling-block to every one who has hitherto 
attempted to deal with the Maya records. It has been known that the Mayas 
reckoned time by ahaus, katuns, cycles, and great cycles, but what was the precise 
length of any of these periods has been a debatable question. Some have contended, 
with the best of proof apparently, that the katun is a period of twenty years, while 
others have maintained, with proof equally good, that it is a period of twenty-four 
years. ‘The truth is, it is neither. 

The contention arose from a misapprehension, or total ignorance rather, of the Maya 
chronological scheme. It was taken for granted that a year of 365 days must neces- 
sarily enter into the reckoning; whereas, the moment the Mayas departed from 
specific dates and embarked upon an extended time reckoning, they left their annual 
calendar behind and made use of a separate chronological one. 

The use of the term ahau-katun is avoided everywhere in these pages. Such a 
period never existed, except as a delusion of Don Pio Perez and his misguided 
followers. The error originated from a misconception of the Yucatec method of 
distinguishing the katuns. The ahau was numbered according to its position in the 
katun, as the eighth, tenth, or the sixth from the close; but the katun was designated 
by the particular number of the day Ahau with which it ended. Thus, for instance, 
it might sometimes be spoken of as the katun 10 Ahau; and at other times, by a mere 
reversal of the phrase, as the 10 Ahau katun. More frequently, however, the term 
katun was not used at all, its existence and number being implied by simple mention 
of the ahau date. But there was no ahau-katun. 
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THE CHUEN. 


I call this period “‘chuen” because it is commonly designated by the character 
Landa gives as the sign for that day. It is coequal with the month, embracing twenty 
days; but these days have no names or numbers, and the period has no specific place 
in the year. It is simply an abstract period. It occurs in nearly all the dates and 
time reckonings of the inscriptions, the order usually being: cycle, katun, ahau, chuen, 
day; but occasionally this order is reversed. In initial dates it occupies a place by 
itself, and is nearly always represented by the bird-animal head with serrate teeth and 
upturned convolution at the base of the jaws. In the body of the text it is usually 
designated by the chuen sign, with a curve and varying number of dots or smaller 
curves underneath. The number of chuens implied is ordinarily placed above the 
symbol, the numeral at the left side indicating the fractional number of days; but in a 
few instances, where the sculptor appears to have been crowded for space to properly 
inscribe the respective numbers, this order is reversed. Eighteen chuens constitute 
an ahau. They are numerated: 18, 1, 2, 3, etc., up to 17; the constituent days, 
20, 1, 2, 3, etc., up to 19. 


ih) 
(Sh) 
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THE AHAU. 


This period is the real basis of the Maya chronological system. Everything proceeds 
by ahaus, till in succession the katuns, cycles, great cycles, and grand era are formed 
from them. 

The ahau is a period of 560 days—the sum of the days in the eighteen regular 
months—and derives its name undoubtedly from the fact that it always begins with 
the day Ahau. It is the period, not between two Ahaus with the same numeral, but 
between the second two with a differentiation of four in their day numbering. Moving 
forward with this progression of four it results that the ahaus follow each other in the 
Order Olgas LO Ose 2a lean je osp tan Ge Aanl Sam oe oeels andlso) ton——anworderlot 
succession that Perez quotes from an unnamed manuscript. but whose significance 
he failed to grasp. 

‘Twenty ahaus constitute a katun. They are numerated: 20, 1, 2, 3, etc., up to 19. 
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THE KATUN. 


It is over this period that the battle royal has been fought. The question of twenty 
or twenty-four years has raged undeterminedly for more than half a century. As the 
facts themselves will show the folly of the whole contention, I pass it by without 
awarding to any individual combatant the discredit of his partisanship. 

Twenty years of 365 days make 7,300 days. The katun does not reach that far, 
falling a hundred days short, as a multiplication of its constituent parts will show: 
360 x 20=7,200. 

In consequence of the day Ahau beginning the ahaus it must also begin the katuns ; 
and the ahaus succeeding each other by differences of four—as 9, 5, 1, 10, 6, 2, 11, 7, 
3, 12, 8, 4, 13, 9, 5, 1, 10, 6, 2, 11, 7, etc.—it results that the order of the katuns, 
composed as they are of twenty ahaus, must be one in which each succeeding katun 
begins with a day number two less than its forerunner—thus: 11, 9, lo Do By dl A, IMO, 
8, 6, 4, 2, 13, 11, ete. 

The katuns are numerated in the same manner as the ahaus: 20, 1, 2, 5, etc., 
up to 19, 
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THE CYCLE. 


The cycle in the Archaic system consists of twenty katuns, or 144,000 days. Thirteen 


of them constitute a great cycle. They are numerated: 13, 1, 2, 3, 4, 5, 6, 7, 8. 9, 


NO: 


—— | 


\\\ 


53rd Great Cycle. 54th Great Cycle. 


THE GREAT CYCLE. 


The great cycle is composed of thirteen cycles, or 1,872,000 days. As seventy-three 


great cycles constitute the grand era, and as that number is indivisible, the great 
cycles must have been numerated to conform to the numeration of the cycles— 


73, 1, 2, 8, 4, and so on in regular arithmetical progression up to 72. 
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THE GRAND ERA. 


The grand era is composed of seventy-three great cycles and comprises 374,400 years, 
or 136,656,000 days. It is the period in which the Maya chronological calendar 
completes itself, just as their annual calendar does in a period of fifty-two years. 

As the existence of this period is very likely to be questioned, I will give my reasons 
The numbers 75 and 949 are as 


important factors in the Maya chronological scheme as 13 and 20. This results from 


more fully here for believing in such an era. 


two features of the system not hitherto touched upon, which may very properly be 
termed the minor and grand rounds of the periods. After 73 occurrences, and not 
until then, every period of the chronological calendar begins again with the same day 
of the same month, but (with the exception of the burner and great cycle) with a 
different daynumber. Thisisthe minor round. Thirteen of these, or 949 occurrences, 
constitute the grand round, when the periods begin again not only with the same day 
of the same month but with the same day number. The following tables will show 


how harmoniously this principle runs throughout the whole scheme :— 


PERIOD. DAYS. PERIOD. YEARS. 
LSI A71O sites Spontedtnicatian Chuen. 1,460 Luster. 4 
{Bie <ls) reemasnocanercnaner 4,745 Week of years. 13 
HOS< 280), cocooboonodoes bac Burner. 18,980 Calendar round. 52 
TSI GEE Diteeneacauaesanens Ahau. 26,280 Minor ahau round. 72 
WOS< 17400) secodsenconsacc Katun. 525,600 Minor katun round. 1,440 
Taso ILM 010) sooasenasogs Cycle. 10,512,000 Minor cycle round. 28,800 
HESeilssyPHO00) soocoaccn Great cycle. 136,656,000 Grand era. 374,400 


THE CHRONOLOGICAL CALENDAR. 27 


PERIODS. 7 CALENDARS. 


949 chuens 18,980 
949 burners 246,740 
341,640 


6,832,800 18,720 


136,656,000 374,400 


It will be seen from the tables that the cycle and great cycle periods could round 
themselves out in harmony with the law governing all the rest of the scheme only at 
the expiration of the grand era. If the Mayas were consistent simply—if they did not 
capriciously spoil a plan which their preliminary work outlined to perfection—then 
the grand era must have been the crowning period of their scheme. It was the only 
period there could possibly be of which every element of both calendars would be an 
even divisor. Thus it comprised exactly :— 


20 grand katun rounds. 
73 great cycles. 
260 minor katun rounds. 
400 grand ahau rounds. 
949 cycles. 
1,460 13-katun periods. 
5,200 minor ahau rounds. 
7,200 calendar rounds. 
18,980 katuns. 
29,200 13-ahau periods. 
93,600 lusters. 
374,400 years. 
379,600 ahaus. 
525,600 burners. 
6,832,800 months and chuens. ° 
2,776,000 weeks. 


~ 


THE BURNER PERIOD AND BISSEXTILE 
COUN 


Tur theory I am about to advance is almost a purely hypothetical one. For its 
support I have little to offer beyond the firm hold it has taken on my own mind, the 
intelligible relative data of the inscriptions being wholly insufficient to conclusively 
establish it; yet I present it with entire confidence that future discovery will prove it 
to be substantially true. It is not a solid basis for an important superstructure, but 
necessity compels us at times to build, tentatively at least, on very uncertain foundations. 
In this instance the necessity of some scheme for keeping an account of the bissextiles 
renders it imperative to discover a simple and harmonious plan by which they can be 
computed ; for, though unnoticed by both the year and the ahan count, it is not for a 
moment to be supposed they were totally ignored. They must have been taken 
account of in some way, otherwise all Maya time reckoning was imperfect—which is 
an absurdity. It is impossible to incorporate them, singly or in aggregates of what 
number soever, with either the annual or the chronological calendar, without 
disturbing its regularity and thereby nullifying it at once; hence, there must be some 
method of taking cognizance of them apart from both calendars. What that method 
was, has been a perplexing question. I am going to offer what appears to me the 
most practical solution of it. 

There being two methods of computing time, it is a logical inference that there are 
also two corresponding methods of computing the bissextiles. The total number of 
bissextiles in the grand period of 374,400 years, reckoned according to the Julian 
plan, is 93,600. That number of days makes exactly 15 katuns ; hence, the bissextile 
count corresponding with the chronological calendar could be reckoned by ahaus and 
katuns, the same as the calendar itself. But when it is attempted to arrange a 
bissextile count in accord with the annual calendar, it will be discovered that the 
93,600 bissextiles of the grand period do not fall evenly into years but leave some 
remaining days—the exact numbers being 256 years and 160 days. Here is one of 
the two instances throughout their whole range in which the Maya calendars fail to 
work harmoniously, the other being the indivisibility of 1460, the number of days in a 
four-year period, by any of the lesser periods of days. Had the total of bissextiles 
been evenly divisible into years, we should undoubtedly have found a period of 1460 
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years—equivalent to the Egyptian sothic period, when just a year of bissextiles 
accrued—prominent in Maya chronology; but nothing of the kind appears. The 
bissextiles would not divide evenly into years. This obstacle had to be surmounted 
in some way that would result in an even count. I think they overcame it by receding 
from a year count of bissextiles to correspond with the annual calendar and adopting 
a period of 260 days—exactly 360 of which periods would be comprised in the 93,600 
bissextile total. 

This 260 is another number about which ignorance in the disguise of knowledge 
has spun a web of mystery, as around the numbers 13 and 20. To believe all the 
assumed authorities, there must be seen in it the sacred tonalamatl of the Nahuas 
and the equally sacred ritual year of all the Maya tribes, an obscure relation to certain 
lunar reckonings, a far-fetched correspondence with the synodical revolutions of Venus, 
and other strange meanings growing out of its supposed composition from the mystic 
20 and 13. Iam aware of no reason why there may not as well be seen in it simply 
what it is, the day round or ‘‘burner” period; that is, it is the number of days that 
must elapse before the recurrence of the same day with the same numeral, and it is 
plainly indicated to be the burner period by three documents that have been handed 
down to us. No one but Perez, so far as I know, has called attention to it, in its 
character of burner period, as a factor of the Maya chronological scheme, and he 
confessed his ignorance of its nature and scope *. It is not necessarily composed of 20 


* Dr. Brinton has allowed carelessness to betray him into a surprising error respecting this burner period. 
In an essay entitled ‘‘ The Folk-Lore of Yucatan,” to support his contention that there still exist relics of an 
ancient form of fire-worship which once prevailed throughout the peninsula, he says: ‘‘ That they [the rites] 
are not yet out of date is apparent from a copy of a native calendar for 1841—2 obtained by Mr. Stephens 
when in Yucatan. In it the days are marked as lucky or unlucky, and against certain ones such entries 
are made as ‘ now the burner lights his fire,’ ‘the burner gives his fire scope, ‘the burner takes his fire,’ 
‘the burner puts out his fire. This burner, ah toc, is the modern representative of the ancient priest of 
the fire.” If Dr. Brinton had observed closely the caption of the exhibit referred to he would have seen that 
it was not a modern native calendar for 1841-2, but, as its title explicitly states, “an almanac adjusted 
according to the chronological calculations of the ancient Indians of Yucatan for the year 1841 and 1842, by 
Don Juan Pio Perez ;” and, if he had regarded the introductory remarks of Senor Perez, he would have seen 
furthermore that the gentleman endeavored to proye the reliability of certain features of his calendar, 
notwithstanding his inability to explain them, by the statement that they were the same found by him in 
“three ancient almanacs ” which he had examined and found to agree very nearly. As to whom the burner 
is that takes his fire, kindles it, permits it to destroy and extinguishes it, Senor Perez confessed his total 
ignorance, as he had been unable to find any explanation of the mystery. That would scarcely be the case 
had ah toc been still wielding his firebrand, as Dr. Brinton asserts. That this burner had nothing to do with 
modern fire-worship is evident from the fact that the mention of it was taken from ancient authorities ; and 
that it never had anything to do with fire-worship at all is probable from the further fact that in the most 
ancient of these authorities, the codices and inscriptions, we find this idea of fire—whether represented by a 
torch in tlie hand of a grotesque human figure or attached to the paws and tail of a panting dog, or simply 
by the head of the panting dog itself—inseparably associated with one of the elements of Maya chronology, 


the 260-day period. 
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multiplied by 13, but is arrived at by various ways—the 65 repeated four times and 
the 52 five times, of which so many examples are given in the codices, both undoubtedly 
leading up to it. The specific examples mentioned are as follows :— 


[From the Perez ALMANAC. ] 


3 Chicchan—65— 3 Oc—65— 3 Men—65— 3 Ahau—65=260 


20 20. 20 20 

10 Chicchan—65—10 Oc—65—10 Men—65—10 Ahau—65 =260 
20 20 20 20 

4, Chicchan—65— 4 Oc—65— 4, Men—65— 4 Ahau—65=260 
20 20 20 20 

11 Chicchan—65—11 Oc—65—11 Men—65—11 Ahau—65 =260 
5 5 5 5 

65 65 65 65 =260 


[ From the CopEx CorrEstaNnvs. | 


9 Kan—65— 9 Mulue—65— 9 Ix—65— 9 Cauac—65=260 


14 14 14 14 
10 Kan—65—10 Mulue—65—10 Ix—65—10 Cauac—65 = 260 
20 20 20 20 
4 Kan—65— 4 Mulue—65— 4 Ix—65— 4, Cauac—65=260 
20 20 20 20 
11 Kan—65—11 Muluc—65—11 Ix—65—11 Cauac—65 =260 
11 11 11 it 
65 65 65 65 =260 


[From the Manuscripr Troano. | 


5 Cauac—65— 5 Kan—65— 5 Mulue—65— 5 Ix—65=260 


20 20 20 20 

12 Cauac—65—12 Kan—65—12 Muluc—65—12 Ix—65 =260 
20 20 20 20 

6 Cauac—65— 6 Kan—65— 6 Muluc—65— 6 Ix—65=260 
20 20 20 20 

13 Cauac—65—13 Kan—65—13 Muluc—65—13 Ix—65=260 
5 5 5 5 

65 65 65 65 =260 


This 260-day period does not properly come under the head of either the 
chronological or annual calendar, and yet it pertains to both. It is the mediator 
between them, reconciling the year and ahau counts and bringing them into accord at 
stated intervals. I confess that the necessity for it, in this respect, is not apparent to 
me, since all the purposes it seems to serve could be as readily fulfilled by a direct use 
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of the year and ahau counts; but throughout the Maya calendar schemes there is 
exhibited a fondness approaching perversity for reckoning by period rounds and stages 
of seventy-three, and the introduction of the burner count gratified this propensity in 
both regards, the single burner constituting a day round and seventy-three of them a 
calendar round. Neither 360, the number of days in an ahau, nor 365, the number in 
a year, is divisible by 260. The first contact of the burner period with the ahaus 
comes at 4,680 days, the equivalent of 13 ahaus and of 18 burners, and the first 
contact with the years at 18,980 days, the equivalent of 52 years and of 73 burners; 
but not until 341,640 isa common multiple of 260, 360, and 365 reached. That is 
eighteen calendar rounds or 936 years, 949 ahaus or a complete ahau round, and 1314 
burner periods. So it is probable that a 260-day count ran throughout all the Maya 
computations of time—not as a sacred year or a mysterious hieratic method of 
reckoning, but as a mediator between the conflicting calendars and a harmonizer of 
the bissextile counts. | 

But to arrive at its use in the bissextile scheme. The 93,600 bissextiles accruing 
in the grand period being resolvable into the ahau and katun reckoning, it is likely 
they were computed in accordance with that plan. To render them more readily 
comprehensible, I will present the exemplifications of my theory in tabular form: 


CHRONOLOGICAL CALENDAR BISSEXTILE PLAN. 


GREAT CYCLES. CYCLES. KATUNS. | AHAUS. CHUENS. BISSEXTILES. 
73 il 
73 18 
73 | 360=1 ahau. 
73 | 7,200=1 katun. 
ie | | 93,600=13 katuns, 


There is but one inharmony in this plan—the 75 ahaus do not result in a chuen of 
bissextiles but in only 18. This, however, was one of their cardinal numbers, which 
multiplied by 20 made the desired 360, and it was in this fashion that they arrived at 
the ahau count in their chronological bissextile reckoning. 

As already stated, an adjustment of the bissextiles in conformity with the principles 
of the annual calendar scheme cannot be made upon this plan; neither can it be made 
upon any plan leading up to a year of bissextiles, as the total number of bissextiles is 
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not evenly resolvable into years. It was to overcome this difficulty, I think, that the 
260-day count of bissextiles was introduced, in the manner following : 


ANNUAL CALENDAR BISSEXTILE PLAN. 


CHUERBE® | CABERBE® | HBENDAT |CHBENDAS | amare, | oissexmuss 
1 uM 
1 13 
20 260 
360 4,680= 260 ae 
7,200 ; 93,600= 260 x 360. 


Here again is a departure from the expected, the natural supposition being that 
they would pause at the 18-calendar round in consequence of its importance as the 
point of the chuen, ahau, and year conjunction; but this would have resulted in a 
bissextile count of 254, an awkward number to deal with in their peculiar numerative 
system; but that they did arrive at it, nevertheless, is shown by the frequent 
appearance of the eighteen 13-bissextile sign—18 x 15=234; and that they at times 
adopted a chuen count of bissextiles also, is equally well indicated. ‘This proves that 
they must interchangeably have made use of two other plans—as shown below: 


VARIANT CHRONOLOGICAL BISSEXTILE PLAN. 


GREAT CYCLES. CYCLES. KATUNS. 400 DAYS. CHUENS. BISSEXTILES. 


73 20=1 chuen. 


73 360=1 ahau. 


73 7,200=1 katun. 


73 93,600=13 katuns. 


SE 
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VARIANT ANNUAL BISSEXTILE PLAN. 


CALENDAR | CALENDAR | CALENDAR | CALENDAR ’ 
ROUNDS. | ROUNDS. | ROUNDS. | ROUNDS. | *YEARS. | BISSEXTILES. 


=73 chuens. 


1 
=73 burners. 


18 ' 
=73 13-ahaus. 234 


360 
=73 13-katuns. 4,680 = 260 x 18. 


7,200 
=73 great cycles. 


93,600 =260 x 360. 


I have incorporated a chronological count in the last table in order to show what 
would be the regular sequence of the periods. It also shows that the thirteen ahau 
and katun reckoning was compatible with that of the annual calendar, and affords an 
explanation of why mention of a 15-katun count only is found in the Yucatec 
chronicles. It was probably the count in common use, being more readily alignable 
with the annual calendar than the count by cycles of twenty katuns. 

The foregoing tables are all based on the accruement of a bissextile every four years, 
for the evidence, so far as it goes, points solely to that conclusion. Whether any 
allowance was made for the deficient minutes and seconds, I have been unable to 
determine ; but as no notice appears to be taken of them throughout periods greater 
than that in which the aberration caused by them is corrected by the Gregorian plan, 
it might be assumed that the Mayas never attained to an accuracy beyond that of the 
Julian system. Still, they may have made the correction at longer intervals, or in a 
manner I have been unable to detect. I shall be gratified should future discovery 
prove them to have been as accurate in this respect as in nearly every other. The 
correction, however, could be made only by going outside their regular bissextile plans 
—as they had to go outside of the calendars to keep an account of the bissextiles 
themselves—a circumstance that will render its detection very difficult. 

The little evidence I have to offer in support of my theory cannot, I am aware, have 
the weight with others that it has with me, being meagre and incoherent and the chief 
prop resting on an error in a glyph. Others will naturally distrust it, but I would 
be willing to stake a great deal on the correctness of my conclusion. 

The glyph given at the head of this section, in one or another orm there represented 
or with some minor modification, is one of frequent occurrence in the inscriptions, 
always following a date or time reckoning, but without appearing to be ever a 
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constituent part of either, unless at Palenque, or to be employed as a directive sign. 
It is the head of the panting dog, the protruding tongue being its distinguishing 
characteristic. It looks more like a tiger’s head here, but, tracing it to the codices, 
it is found to be substantially identical with that of the torch-bearing dog that figures 
in illustrations of the 260-day or burner period. At the important date found so often 
in the inscriptions of Copan and Quirigua, 4 Ahau-13 Yax, the beginning of the 
15th katun of the 9th cycle—which I believe to have been also the beginning not 
only of a 13-katun but of the katun round or a 949-katun period, and which was for a 
certainty the beginning point of every period figured elsewhere in the inscriptions 
except the cyclic ones—three different periods, designated by three distinct forms of 
this glyph that I claim marks the bissextile count, are denoted to have begun. I 
believe them to be the 254, the 260, and the 360-day bissextile periods—300, 270, 
and 195 of them, respectively, having elapsed from the beginning of the grand era up 
to that date. About the 234 period—15 x 18—there can be no question, and I think 
the numerative characters designating the other numbers admit of very little doubt. 
One of them, as nearly as can be made out from the disfigured cast, is identical with a 
character that in two other places denotes a 260 count; the other is a composite form 
of 1820 and occurs in several instances where it is pretty certain that it stands 
for 360. The most notable peculiarity about all these three forms of the glyph, 
however, is that nowhere in the inscriptions within a range of more than nine hundred 
years are they to be found except in association with the date in question. This is 
‘suggestive, because other forms of this assumed bissextile sign occur frequently. It 
indicates that they mark periods of long duration. 

Now, if my notion that they denote respectively the accruement of 234, 260, and 
360 bissextiles be correct, then it is at distances corresponding with such results that 
other like signs must be sought. During the little time I could devote to the exami- 
nation, I have found nothing that met my expectation in looking backward, and, 
looking forward, nothing till Stela F at Quirigua was reached. On that is a reckoning 
leaping ahead until the beginning of a katun in the 13th or beginning cycle of the 
succeeding great cycle is indicated, with an 18 x20, or 360, bissextile sign imme- 
diately following it. The date—very mutilated, but so far as can be made out—is 
1 Ahau-13 Yaxkin. Turning to the indicated cycle, it is discovered that no katun in 
it begins with that date, but the eighth katun begins with 1 Ahau-13 Yax. Now, from 
4 Ahau-13 Yax, the beginning of the 15th katun of the 9th cycle in the preceding 
great cycle, the 3 cycles and 13 katuns, or 1440 years, necessary to constitute an ahau 
of bissextiles, reach precisely to this date. I am satisfied that 1 Ahau-13 Yax was the 
date intended, if not actually carved—for the difference between the symbols for Yax 
and Yaxkin is so slight that it requires but little defacement of a glyph to render them 
indistinguishable—and that the burner sign in question indicates that 360 or an ahau 


THE BURNER PERIOD AND BISSEXTILE COUNT. 35 


of bissextiles accrued at that point of the calendar as they did at the beginning of the 
15th katun in the 9th cycle of the preceding great cycle. 

The frequent use of this burner glyph, in varied forms, in the Palenque inscriptions 
would appear to show that it there serves a purpose apart from the mere recording of 
the bissextiles, viz.: that it helps to mark, wholly or in part, the length of the periods 
by indicating the number of bissextiles that have passed. If this be so, it must be 
used in its 13 capacity, or multiples thereof, resulting from a complete round or rounds 
of the annual calendar. It requires much labour to settle any of these questions 
definitely, and I have not yet found time to work this particular one out. But, in 
directing the notice of students to it, I would call their attention to another fact, 
namely: the Palenque bissextiles and minor periods appear to be reckoned from a 
different starting-point from those of Copan and Quirigua. That is, while the grand 
cycles, cycles, katuns, and ahaus run the same, apparently, the important date 
4 Ahau-13 Yax is never once noticed, but in its stead another date, 8 Oc-3 Kayab, 
comes into significant prominence. All four of the principal Palenque inscriptions 
lead up to and end with that date—not in the same position in the calendar, but in 
different positions, as though wherever it occurred it was of signal importance. Can 
it be that, for some reason and by some process not readily perceptible, they had 
adopted that date as the initial point of bissextile and minor period reckoning? No 
better explanation of its undue prominence suggests itself to me; but I must leave the 
determination of the question to others, or until I have time to get about it myself. 
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Tue key to the inscriptions is a knowledge of the Maya numerals. What advance I 
have made has been attained by purely mathematical processes, and it is solely by the 
same means that the ultimate solution must be achieved. There can be no certainty 
of the correctness of an interpretation, in most cases, until the character and value of 
a glyph are mathematically demonstrable. This requirement would render the full 
clearing up of the mystery a hopeless undertaking were it not that so great a proportion 
of the characters are qualified by numerals or are numerals themselves that to arrive 
at their significance is only a question of patient effort, and that a knowledge of them 
will probably reveal the meaning of the few remaining glyphs that have no apparent 
numeric values or affixes. Hence, the identification of the numerals and the discovery 
of the methods of using them are the most important steps toward further advancement 
in the study. 

The greatest difficulty in following Maya computations is the absence of signs 
showing the particular process employed. It may be that addition, subtraction, multi- 
plication, and division are all indicated in some way, either by signs or by the relative 
positions of the factors; but, if so, I have detected but two signs that by any 
possibility imply the process to be used, and these occur so seldom and irregularly that 
T do not feel entire confidence in their supposed significance. I shall speak of them 
more fully in connection with the day series of numerals. Generally, however, the 
numerals are set down so at random that it is a difficult exercise to ascertain what is to 
be done with them—the more puzzling as the problem is frequently a complex one, 
involving two or more distinct processes or the employment of the same one several 
times over. There seem to have been no sure rules in Maya mathematics. While 
they added, it was usually only till they arrived at some convenient number for multi- 
plying ; while they multiplied, it was commonly by only a few favorite numbers; and 
while they divided and subtracted, it was only in such an occasional way as to render 
these features of their mathematic system of very little account. They appear to have 
made no use of fractions, but arrived at fractional results in intricate computations by 
the employment of varied integers whose aggregate produced the same effect. 
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In regard to the different series and single characters which I believe to be numerals, 
I will state that they are not all to be found on the tablets of any one city. While 
the majority of them and of the other glyphs are common to all the inscriptions, 
certain of them are to be found only in a particular place. For instance, signs are 
used at Palenque that are not discoverable at Copan, and at Copan that are not to be 
found at Quirigua, and at Quirigua that do not occur in either of the former cities. 
Thus it appears probable that, while the same general system prevailed throughout all 
of these localities, there were differences amounting at least to provincialisms if not to 
dialects. 

Again, the signs in question are not used indiscriminately with every kind of 
period, but particular ones are applied to particular classes of counts, some appearing 
to be applicable to but a single sort of period, while others qualify several of different 
character. While this is true in a general way of the beginning signs, I think it will 
be found to be more especially true in respect to the numerals themselves. 

The list of number signs and of characters ordinarily employed in a numeric sense 
will be found astonishingly large, in my judgment. My reasons for thinking so are 
not alone the serial appearance of a multitude of signs and the manner in which they 
are used, but include the still stronger one of the determinative feature that charac- 
terized Maya and Mexican numeration. An object was seldom mentioned without a 
suffixed particle indicating the quality or class of the thing enumerated. Dr. Brinton 
states that Beltran de Santa Rosa gives not less than seventy-two of these determinative 
particles, and does not exhaust the list at that. I have at hand no satisfactory Maya 
example of what I desire to explain, and so will make use of a Mexican one given by 
Bancroft. Polhualli meant twenty, or a score, and was used without any determinative 
particle for simple numeration; polhualli-pilli, for thin objects packed one above 
another, as tortillas and sheets of paper; polhwalli-quimilli, for articles in large rolls, 
as cloth; polhualli-tecpantli, for things ranged in order, as persons, lines, walls; 
polhualli-tetl, for round or plump articles, as seeds, eggs, fruit, birds; and so on to 
perhaps as many classes as given by Beltran. Now, I believe that these distinctions— 
or many of them, at least—which in speech and in writing with our characters were 
made by means of determinative particles, were shown in the native graphic system by 
the use of different sets of glyphs for numerals. Thus, I think that certain sets were 
used for the periods of the chronological calendar, others for the year and day counts, 
and still others for various other kinds of reckoning. What at once induces and 
justifies this opinion is the persistency with which certain evidently qualifying 
characters adhere to certain classes of glyphs, some of which characters, when found 
in other connections where their value can be ascertained, are discovered to be 
numerals. For instance, of the bouquet-like series the simplest form when accom- 
panying Ahau in a date means that it is the beginning of an ahau, while other forms 
of it represent 6, 10, 72, 73 and 7,200; from which I consider it reasonable to infer 
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that the rest of the series are numerals also. Of the double-character series, or what 
have been termed the den-ik signs, three occur in positions where their numerative 
value is demonstrable; hence there can be little doubt that the entire series are 
numerals. ‘The same may be said of the hand series, and half a dozen others. In my 
opinion, therefore, nearly all the minor characters in the inscriptions and many of the 
larger ones will eventually be demonstrated to be signs for numbers. 

The number and diversity of these signs and the fantastic character of some of 
them—notably the face series—suggest a hieratic design to conceal the purport of the 
inscriptions from the uninitiated; but I think the determinative feature of their 
numeration, the desire to give symmetry and grace to their glyphs, and the possible 
purpose to avoid sameness and repetition, sufficiently account for the variety without 
ascribing it to a cryptogramic intention. It is probable, therefore, that all the other 
series of numerals were as intelligible to the populace as the simple one of dots and 
bars—being, as it were, a mere difference in the style of characters, such as is to be 
seen in fancy printing or ornamental sign-writing. 

While it is likely that in most instances there is a full series of similar signs, just 
enough modified to distinguish them from each other, running from 1 to 20, I do not 
think this to be the case throughout. It will be found, I believe, that there are many 
sporadic signs, or signs without any serial connection. The frequent use of certain 
numbers accounts for this, and it is to designate these that solitary symbols are oftenest 
employed. There will probably be more signs discovered for 13, 18, and 20, than for 
any other number. 

I do not claim that the value of any sign about to be given is correct beyond 
question. On the contrary, I think it very likely that in some instances I shall myself 
find reason for a change. But, as in most cases I shall explain why I have attached 
the value given to particular signs, the reader will not be misled, but can accept, 
reject, or modify my estimate, according to his own judgment. It will be only by 
persistent trial, assumption, alteration, and readjustment, until a figure that fulfils the 
requirement of every condition under which a character appears is hit upon, that we 
shall be able to fix the values of all the numeral signs. 

Before giving the lists of specific numerals I deem it advisable to speak of some 
general principles that appear to underlie Maya notation. 

A sign for 2 generally indicates that the value of the character or characters 
qualified by it is to be doubled. Of such signs the pendent opposed right angles or 
an indented ball with two small dots in it is usually found with ear designs and other 
ornamental numerals; but the most common sign for doubling is a line or circle of 
dots, either of which increases the value of the numeric symbol so qualified twofold. 

The cross, in its various forms, appears to have been dedicated to the number three 
and multiples thereof. The St. Andrew’s cross denotes 3, while the crossing of other 
numeric signs in a similar manner signifies that the number they singly betoken is to 
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be multiplied by three—as, for instance, two hatchets crossed K-wise represent 18. 
The Egyptian cross, or 7% symbol, isa sign for 6, while a square cross with a small 
circle in the center—somewhat after the Greek or Maltese model—stands for 18. 

The double right angle, either simply joined in a U-shaped character or interlocked 
as in the symbol for the month Pop, is indicative of four and its multiples. The latter 
form, found chiefly upon the idols, is often raised to several times its simple power by 
additional links, each pair denoting 4; so that 8, 12, 16, 20, or 24 may be expressed 
by glyphs that at a superficial glance might appear identical. The number of sets of 
angles is generally indicated by dots placed at their outer corners. 

The knot—probably significant of the tying up of the single hand count—runs with 
five and its multiples. Iam in doubt yet if the single, double, triple, and quadruple 
knots represent respectively 5, 10, 15, and 20, or whether all of them alike stand for 5, 
though I am inclined to the former surmise. The knot is a rather difficult figure to 
draw rapidly, and I think cursive forms of it are detectable in other quite different 
characters, especially the banded ones with lateral loops that seem to serve merely as 
pedestals to the superimposed glyphs. 

The cimi sign, or bar between two dots (in which Dr. Brinton beholds the image of 
a maggot), the skeleton jawbone, and the irregular mouth line and grinning teeth of a 
skull—all alike suggestive of a death’s-head—are three signs for 10 which, either 
singly or combined, form part of a majority of the face signs for numbers higher than 
that. The last of these more particularly belongs to the codices, but in the inscriptions 
the grinning teeth are often recognizable when neither the jawbone nor the cimi sign 
can be distinguished. 

Dividing a numeral into thread-like lines increases its value a hundredfold, and 
there is reason for believing that partial striation raises it tenfold. If it were certain 
that the purpose was to skeletonize the sign, as the effect suggests, then it would be 
only a fair inference to assume that all symbols indicating death pertained to decimal 
reckoning. As this is a very interesting and important point, I am disposed to 
illustrate it at some length. The cursive form of the sign for 72 in the ahau symbol 


—where the proposition is: 5X72=360—is this, Gwe) as nearly as the 


different shapes can be averaged. In the cycle symbol—where the proposition is: 
20 x 7,200 =144,000—the character representing the higher number is this Gy. 


As the outlines and proportions of this character for 7,200 are indistinguishable from 
those of the sign for 72, the conclusion is unavoidable that the striation or skeletonizing 
augments the value a hundredfold. In the series whose shape suggests they were 
intended to represent bouquets or bundles of feathers there is evidence of double 
striation. There is a great variety of these characters, each distinct form probably 
representing a different number, though J have been able to determine the value of 
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but few of them. When this one, Cpe , is attached to Ahau in a date it means 


that the day begins an ahau, thus having the sense of beginning, as is the case with 
one of the characters in other numeral series. Great latitude was exercised in the 
drawing of this particular sign, but that is to be expected of all characters whose 


position renders their meaning unmistakable. Another form, CO SiR}. is part of the 


symbol for the month Zac, in which connection it is betokened to be an equivalent 


of 6. In the symbol of the month Kayab in the inscriptions this form 


is substituted in place of a sign for 10 in the same symbol as it appears in the codices, 
thereby justifying the presumption that it stands for that number. It will be noticed 
that in none of the signs for simple numbers is the character striated. In ahau 


symbols in Tikal this form Qinn)s represents 72. It is a partially skeletonized 


member of the same series, with a sign for 2 at its base. The question is, is the upper 
part a sign for 7 raised to ten times its value by partial striation? That the peculiar 
form is not accidental or meaningless is proved by the fact that on the Tablet of 


Inscriptions at Palenque a variant of it, “@), represents 73 in the calendar- 


round symbol. ‘The only difference is the replacement of the 2 by a 3 sign at the base, 


the partially skeletonized superstructure still signifying 70. Again, and in the same 
tablet, the 7,200 feature of the cycle symbol is represented by the former of these 


(ATI 
(SS TIN 


imparted by complete striation is unquestionable; the only doubt is as to whether a 
tenfold increase is implied by partial skeletonizing. 


signs still further skeletonized, thus: Here the hundredfold value 
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THE FACE NUMERALS. 


Tue group I call the “face” numerals is the most interesting of all the series, not 
merely on account of its singular character, but because it affords so much insight into 
the meaning of the personages represented on the monuments and in the codices. I 
have not determined the characters beyond 20, and of that list three are uncertain, but 
it is likely that faces indicating higher numbers will be discovered. ‘These numerals 
are chiefly employed in initial dates, a circumstance that renders their value easily 
ascertainable, but they are also at times made use of in the body of the text. The 
fact that a face which is readily recognizable as one of this series sometimes constitutes 
a glyph by itself lends probability to the supposition that other lone faces, not recog- 
nizable, represent numbers greater than 20. ‘There is considerable variation in some 
of these characters, as is to be expected of figures made in different places and eras ; 
but, taking all things into consideration, the types will be found to be remarkably 
constant throughout. The most noticeable difference is in the head-dress, or whatever 
the upper part of the glyph may be termed; but this is a peculiarity in the represen- 
tation of all the personifications of the codices and inscriptions. Different head-gear 
was given to every one of them at times. Whether this was mere caprice, or whether 
it signified particular manifestations of power—as the various attributes of heathen 
deities were implied by different appellations—is a question yet to be determined. 
This face series of numerals, taken in connection with the examples already given, 
establishes two things pretty conclusively: first, that there was a principle, or system, 
underlying the Maya scheme of numerical signs; and, second, that the principle was a 
mathematical one, by which the signs for the higher numbers were built from those 
below, just as the greater time symbols were constructed from the less. The only 
process employed in the face series, so far as can be seen at present, is that of addition ; 
but it is not unlikely that when higher numerals of this class are identified, multipli- 
cation also will be found ¢e enter into their composition, as it does into the signs for 
higher numbers already instanced. 
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FACE SIGN FOR 1. 


Attention is directed to four characteristics of this sign. First in importance, the 
lock of hair that descends in front of the ear and, curving to the left, extends toward 
the chin. Second, the peculiar character of the ornament that adorns the ear and 
projects over the cheek. Third, the forehead ornament—not clearly distinguishable, 
but never a single piece. Fourth—but occurring only in the last glyph, which is from 
a Quirigua monument—the curve surrounded by a border of loops at the back upper 
part of the head. These are all survivals of the original types, 
which are to be found in the codices—the picture of a woman 
and one of its abbreviations. The Quirigua glyph has added the 
characteristic of the abbreviation to those of the woman’s head 
itself. It will be seen that the limitations of glyphs im crowded 
inscriptions necessitated the carrying of the characteristic lock of 
hair forward to the chin instead of letting it depend to the waist, as in the full figure 
of the woman; but in the images representing 1 on the monuments the lock projects 
directly from under the chin, having the appearance of a flowing beard, as in the 
idol of the great stela at Quirigua, and the left-hand 
one of the four kneeling figures in the tablet of the 
Temple of the Sun at Palenque. There are two 
other faces which I believe to represent 1, the chin- 
lock betokening the character of the former and the 
forehead sign and pendent ornaments that of the 


latter. Both faces—one being the central object of 
worship in the Temple of the Sun tablet and the 
other the breast ornament or distinguishing emblem of the figure in the large Tikal 
inscription—are surrounded by signs denoting beginning, a circumstance nearly always 


occurring with this number in its association with godhead, evidently indicating that 
the deity it represented was recognized to be the first or leading god of their 
pantheon. 
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FACE SIGN FOR 2. 


This glyph is not encountered in any place where its value can be determined for a 
certainty ; but, for the reason that will be explained when I come to the number 12, 
I believe there can be but little if any doubt that the above face is a sign for 2. 


FACE SIGN FOR 3. 


There is considerable variation in these signs, but every one of them occurs in a 


position that renders its value unmistakable. The first three are from Palenque, but 


the fact that the last of the trio is from an inscription several thousand years later than 
the others, and that the fourth glyph is from Quirigua, may in some measure account 
for the difference. The band on the forehead appears to be the only constant charac- 
teristic. The ear mark, on the two faces where it is visible, suggests a half th sign. 
The dotted ball on the forehead of the first two faces is also a distinguishing feature. 
All three of these peculiarities will be seen again when we come to 13, one of the signs 
for that number being the 3 and 10 faces combined. 
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FACE SIGN FOR 4. 


The distinguishing traits in this sign are the ball enclosed in a circle at the top of 
the head and the angular irid in the upper left-hand corner of the eye. I should 
include the tusk or tongue protruding from the back of the mouth—which forcibly 
suggests the interlocked 4-sign—but that it appears in the 6-face as well. The 
forehead and ear ornaments are not constant, and it is difficult to determine what any 
of them was intended to represent. 


FACE SIGN FOR 5. 


This sign is the most readily recognizable of any in the series. It always bears 
conspicuously on top the bold character that constitutes the principal feature in the 
ahau, katun, and great cycle symbols—a conventionalized form of the closed hand, no 
doubt. It is substantially the same head as that of one of the grotesque personages of 
the codices whose symbols invariably represent 5. 
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FACE SIGN FOR 6. 


The chief characteristic of this face is the hatchet-eye. It appears to have occurred 
to some imaginative artist that the rigid sign for Ik—the day representing 6 in the 
series of day numerals—could be made more graceful and yet remain quite as 
intelligible; so the Egyptian cross and hatchet came to have the same significance. 
The latter is used invariably in the face signs for 6 and 16, while the former occurs 
frequently in the eye of personified time periods. The forehead ornament—two or 
more concentric half-circles—is another characteristic of the 6-face, and it is found 
also in one form of the numeral eye. 


FACE SIGN FOR 7. 


The characters (for I believe there will be found to be two nearly distinct faces) 
for this number occur in no position in the inscriptions where as yet I am able 
to definitely establish their value, but I think it is safely deducible from other 
circumstances. Akbal is the day representing 7, therefore the face with that 
sign is intelligible enough; but the one with the circle around the eye is not so 
comprehensible—though the trace of a similar circle can be detected on one of the 
faces with the akbal sign. ‘The circled face occurs, however, on Stela E, at Copan, in 
a connection that shows it must stand for 2, 7, 12, or 17. As a survey of the 
complete list of face numerals will prove it to be unlikely that it is 17, 12, or 2, there 


remains only the conclusion that it must be 7. 
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FACE SIGN FOR 8. 


The lobed ear ornament projecting on the cheek appears to be the only constant 
characteristic of this face; but it will be seen later on that the forehead ornament cf 
the first two faces is also a distinguishing feature of the face numeral for 8. 


FACE SIGN FOR 9. 


The variation in these faces is so great that it can only be accounted for on the 
theory that the sculptors assumed that everybody must know what the current cycle 
was, and therefore carved the sign with the greatest freedom in initial dates. This 
surmise is rendered probable by the fact that when they came to inscribe it in the body 
of the text they exercised more care, its numerous representations there being very 
uniform. Its characteristics in this position are the peculiar forehead ornament and 
the thick protruding lips shown in the first of the above signs, the latter giving the 
face an expression of uncommon stolidity and solemnity. A circle of dots and a line 
with a curve in the middle appear frequently on the cheek of this face ; but as neither 
is constant, and as both are sometimes found on other faces, I doubt if they are to be 
considered as distinguishing traits. 
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FACE SIGN FOR 10. 


The face symbol for this number is always a death’s-head, or a face implying death 
by one or more of its features. In addition, it frequently has upon its cheek a bar 
between two dots, which in the codices is a variant of the character for the day Cimi, 
and which indicates 10, wherever found. The marked characteristics that distinguish 
the face throughout are the skeleton jaw and teeth. All the rest is variable, ranging 
from a grinning skull to a face whose upper part is quite life-like. I am particular in 
describing this character, for it will be seen that most of the face signs for the numbers 
from this point to 20 are simply combinations of the signs for lower numbers with 
that for 10. Maya numeration in its first stages was singularly like our own— 
proceeding by distinct designations to ten, followed by two names of uncertain 
derivation, and thence to twenty by addition of the lower numbers to ten. 
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The succeeding faces, with a few exceptions, will show that they anticipated us as 
closely in their style of notation as in that of nomenclature. 
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FACE SIGN FOR 11. 


This is one of the numbers whose symbol I have not been able to accurately 
determine ; but I think the above face will be found to represent it. My reasons for 
this are based on its use in the codices. ‘The characteristic trait is the curve with an 
irregular pendant behind the eye. This is the corkscrew curl, a sign for 1, which, 
added to the 10 indicated by the semicircle surrounded by dots, gives to the face its 
distinctive value of 11. 


FACE SIGN FOR 12. 


There are apparently three distinct characters for this number. ‘lhe first three faces 
seem to be radicals, while the others are formed by superfixing the sign for 2 to the 
death-face, or 10. 
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FACE SIGN FOR 13. 


Here also there are two or more distinct types. ‘The radical with the kin symbol— 
one of the signs for 13—is the form commonly employed. The fourth glyph, in 
which the 3 and 10 faces are combined, occurs in the initial series of the Temple of 
the Cross. I donot know what to conclude about the last face in the list, which is 
the day numeral in the initial date of the Temple of the Sun, Palenque. It is more 
like the chuen sign than any other, but the number is unmistakably 13. It is more 
reasonable to suppose that the sculptor made a mistake in the Ain sign than that the 
chuen symbol should have been used to represent both 13 and 15. 


FACE SIGN FOR 14. 


This sign occurs but once where its value can be positively determined—on a 
Quirigua stela, the photograph of which is very indistinct. ‘The glyph, however, is 
manifestly a combination of the face signs for 4 and 10. 


~J 
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FACE SIGN FOR 15. 


The first of these faces appears twice in the initial date of the Palenque steps—the 
only place where it occurs. As the face seems to be a death one, and therefore 
supposably intended to represent 10, the knotted head-dress must mean only 5, 
instead of the triple knot indicating 15. Yet, after all, this may not be the case, 
as the face is identical with that bearing the ahau sign, in a Tikal inscription, where 
the combination signifies but 5. It may be, therefore, that this particular face has 
no value in itself, but is merely a vehicle to bring the accompanying sign into the face 
series ; in which event, in this instance, 15 would be indicated by the triple character 
of the knot. ‘The second glyph is from Chichén Itza, where it occurs many times, but 
in no relation where its value can be determined. It is, however, so manifestly a sign 
for 15 that I have not hesitated to place it here. 


FACE SIGN FOR 16. 


All the signs for this number are a combination of the 6 and 10 faces. In some 
cases the declarative 1()-sign—the bar between two dots—appears on the cheek, in 
addition; but the symbol occurs more frequently without it. 
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FACE SIGN FOR 17. 


The first of the above faces is from an initial date on a Quirigua stela, where there 
can be no doubt of its value; but unfortunately the photograph is too indistinct to be 
quite certain if the akbal symbol appears at the top of the head or not. I think it 
does, however, as the lower part of the glyph is unquestionably the death-face. The 
other form is common in the Palenque texts, but it occurs in no position where its 
value can be demonstrated beyond question. 


FACE SIGN FOR 18. 


The forehead ornament of the face sign for 8 and the skeleton jaw of that for 10 
are constant characteristics of this symbol, but it has likewise a broad curve behind 
the eye—readily distinguishable, however, from the corkscrew curlof 11. I think this 
is a conyentionalized form of the dotted crescent sign for 18, as the dots are still 
perceptible within the curve on the second glyph, which occurs in the initial date of 
the Temple of the Cross, at Palenque. 
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FACE SIGN FOR 19. 


The 10 death-face and the 9 forehead ornament are the characteristics of this face. 
The lines and dots on the cheek—as already stated, in speaking of the 9 symbol—are 
used too promiscuously to be relied on as distinguishing traits. 


FACE SIGN FOR 20. 


The hand on the cheek, the thumb or wrist forming the lower jaw, usually charac- 
terizes the face sign for 20. Generally the face is a death’s head, identical with the 
symbol for 10, the outstretched hand evidently implying another 10 that is to be 
added to it. I judge that the number 20 is arrived at by addition instead of 
multiplication, not only from the sign for addition upon the hand and the fact that 
the preceding compounds have all been formed in that way, but from the character of 
the last face in the list, where the death’s head is surmounted by another distinct sign 
for 10. Though the face symbol for the cycle is also a sign for 20—as its substitution 
for the 20-day character proves—I have not included it in the above list; for, notwith- 
standing that to a casual observer it might appear identical with the ordinary 20-sign, 
it has certain peculiarities that separate it and appear to restrict its use solely to that 
of a cycle symbol. 


NUMERAL VALUE OF THE DAY SYMBOLS. 


Tue likeness of certain numerative characters to some of the day symbols led me to 
believe that all the day signs were composed of parts representing numbers and that 
each day symbol had a specific numerical value. Further study of the subject has 
confirmed that belief. I have not succeeded in discovering the value of the constituent 
parts of all the signs; but so many of them are in accord with the ascertained value of 
the same characters in other connections that their occurrence in the day symbols is 
placed beyond the pale of accident, and the numerative quality of the day signs 
themselves is thereby raised from a mere conjecture to an established fact. 

The first resemblance that attracted my attention was that between the sign, or 
signs, for Cimi and those which in so many instances demonstrably stand for 10. 
Next, the character for Ik, in its use apart. from a day symbol, appeared to me to have 
a numeric significance, the exact value of which always centered upon 6. Now, starting 
with Caban, Ik would be the sixth day and Cimi the tenth. This coincidence was too 
remarkable to be passed by without further investigation, and so I arranged the day 
signs in order, beginning with Caban, and sought to ascertain if there were any 
recognizable features in the others, 

Several interesting things became apparent directly in this survey of the characters 
in the light of possible numerals. The first was that the name of the third day, Cauac, 
evidently implied half of six—ca, two; wac, six. ‘That three should be half of six was 
not the astonishing part of it, for it did not require a Maya revelation to tell me that, 
but the fact that a certain number of days should be halved was pretty strong evidence 
that they constituted a period of some kind. If, beginning with Caban, Cauac was 
mid-week, then Ik must be the end of the week. This was contrary to the teaching 
of all the assumed authorities, for, without exception, they assert that the Maya week 
was a period of five days, running from dominical to dominical, But I had learned 
not to revere these authorities overmuch, and so I proceeded to ascertain to what 
conclusions a week of six days would lead. It was apparent from the start that the 
sixth, or extra day, would break the monotony of the count from dominical to dominical 
—just as the year count is varied by an excess of five in the order of the days and of 
one in their numeration—so that it would require twenty counts to make a complete 
round of weeks, that is, before the week would begin again with the same day; hence, 
120 days, or the week-round, should be a notable period in their reckonings—a 
conjecture I subsequently found to be true. It is just one-third of an ahau, and 
therefore falls readily in with that style of reckoning, but it does not accord with the 
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year count until the magic 73 is reached—120X73=8,760 days, or 24 years—a 
circumstance which leaves no doubt in my mind that twenty-four years constituted a 
notable period also in their chronology. 

The fact that Ik is the end of the initial week, and therefore likely to have had a 
terminal character ascribed to it, suggested that its symbol might be intended to 
represent one stone laid crosswise on another, a device by which the Mayas are said to 
have marked the completion of a katun; but a study of the symbol as it appears in 
the codices led me to a quite different conclusion. I became satisfied that the Ik sign 
of the inscriptions was nothing but a cursive form of the older character of the 
codices. 

I desire to say a word here as to the comparative trustworthiness of the inscriptions 
and the codices in respect to the radical form of the glyphs. While the particular 
copies of the codices that have been preserved are probably of a later date than any of 
the inscriptions, I believe that their glyphs are of a more primitive character—that is, 
that they are copies of formulas which have come down from time immemorial, the 
ancient style of writing being adhered to in them with a scrupulousness not observed 
in the inscriptions. This is evident from the numerous instances of glyphs whose 
original design is plainly discernible in the codices, while in the inscriptions it is 
almost unintelligible or entirely lost. Therefore, I regard the codices as the better 
authority in respect to the primitive character of the glyphs. : 

In the codices, it will be seen, the symbols for Ik and Kan are substantially the 
same, the only real difference being that in Kan there is a divided inclosure at the top 
and that the bent bar is dropped down so that the two pendants touch the bottom of 
the glyph. The bent bar at once suggests the double right-angle sign for 4, and the 
pendants are identical with those attached to the numeric eye, where each has the 
value of 1. Now, if this surmise is correct, as I believe it to be, in Ik the numbers 
must be simply added—4+2=6; while in Kan they must be multiplied—4 x 2=8. 
Assuming this to be the true explanation of the bent bar and pendants, it follows that 
the divided inclosure at the top of Kan must be simply a sign for multiplication. If 
it be so, the sign should hold good in other places. Let us see if it does. Two other 
day symbols have this same divided inclosure—those for Ix and Chuen. The former, 
in addition, has three small circles that have the value of 3 each (as we discover from 
their use in the numeric eye and ear); but the value is doubled here by the surrounding 
dots, so that each circle represents 6; hence, in one sense, the sign holds good here, 
as 6X 3=18, the numerative value of this particular day—though the same result 
might be reached by addition, while a serial multiplication of the factors would 
produce 216. Chuen has the divided inclosure and three curves (which, singly, stand 
for 5), although the lower one—to give symmetry to the glyph, undoubtedly—is 
usually conventionalized into something most unlike a curve. Here, again, the sign 
holds good, in the same sense—5 x 3=15, which is the numerative value of Chuen. 
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Instead of being disconcerted by the fact that in the above instances the factors are not 
all multiplied into each other, as in the case of compound and separate characters, I 
am guided by it to the deduction of two important rules, which I believe will be found 
- applicable to all Maya multiplication : first, to find the numerative value of a simple 
character, multiply the value of its factors singly by the number of factors if alike, 
and together if unlike; second, to find the numerative value of separate or compound 
characters, multiply the values of the different parts into each other. Thus I would 
account for the numerative values of Kan, Ix, and Chuen; and, finding the cleft 
inclosure appropriately used as a sign for multiplication in these symbols, [ deem it 
fairly reasonable to suppose it may have the same significance elsewhere. 

This deduction, whether true or false, very naturally suggests a search for indices of 
other arithmetical processes. The circle, with a dot or smaller ring in the center, 
cannot have failed to attract the attention of every student, its use is so common, 
especially upon all forms of the hand. I had thought that it simply indicated the 
character to be a numeral, but the detection of what there was reasonable ground for 
supposing might be a sign for multiplication led me to investigate whether this circle 
and dot might not also signify some particular process; and the result is that I am now 
inclined to the belief that, apart from its possible conventional use at times in connec- 
tion with the hand—and even there, perhaps, indicating that all numbers represented 
by the hand are to be added—it implies addition. For instance, in the symbol for 
Manik the hand is closed until the space between the thumb and fingers resembles a 
reversed 7 sign, to which, if it signifies 6, add the 5 that the hand itself may mean 
and the sum is 11, the number represented by Manik in the day series. I shall speak 
more fully of this when I come to the symbol for that day. In this sign for 20, 


\* |, the implication is plain that the two signs for 10 are to be added togetiier. 
@ 

I do not consider that the use of these signs to indicate addition and multiplication 
can by any means be regarded as proved, but a fair degree of probability is established 
by the examples I have given and others in keeping with them. ‘The fact that in the 
codices, especially on heads, the two signs are combined, does not necessarily militate 
against the theory. The combination might mean that both processes were to be 
made use of—as, indeed, both are nearly always involved—or it may be one of the 
many conventionalisms whose original significance is lost. Nor do the further facts 


that the employment of these signs is inconstant and irregular, and that no.signs for 
subtraction and division appear anywhere, weigh very heavily against it. The entire 
Maya graphic system is marked by irregularity and capriciousness, and subtraction and 
division were of so rare occurrence that there may have been no signs for them, or, if 
there were, they may have escaped my notice. 
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For the purpose of comparison in general and of special illustration in particular 
instances, a double list of day symbols is given, the first glyph in every case being the 
typical form of the inscriptions and the second that of the codices. 


CABAN.—The Day Sign for 1. (°) 


This sign is undoubtedly a cursive form of another abbreviation of the woman’s 


head alluded to in speaking of the first of the face numerals—this © 


corkscrew curl—a sign for 1—is the only remaining recognizable feature, the balance 
of the glyph being too indefinite to determine whether it was intended to represent 
the entire head or not. This is one of the symbols used to denote a day, or days, in 
the abstract. One of the meanings of cab is day. 


EZENAB.—The Day Sign for 2. (3) 


There is no feature in this sign that has a recognizable numeric value. The zigzag 
cross-lines, however, should be kept in mind as possibly representing 2, for they appear 
in other connections, particularly in the death’s-head, where they may raise its value 
to either 12 or 20—most likely the former. They are commonly supposed to represent 
flint, or a flint knife. This may be true enough in some uses, while in others they 
may have only a numerical sense. Whether the line extending halfway around the 
cross-lines in the second glyph has any value, is questionable. It occurs at times, in 
this or in other shapes, in nearly half of the day symbols in the codices, but it is 
constant in only four of them. This inconstancy suggests that in most cases it is- 
merely a device for reducing space; yet in Cib, where it is attached by bars to the 
rim of the glyph, it undoubtedly possesses a value, as not unlikely it may in other or 
all instances. 
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q 
CAUAC.—The Day Sign for 3. 


The very name of this day—ca, two; uac, six—implies a number resulting from 
some manipulation of 6 by 2. As, reckoning from any of the dominicals, it could not 
be the fourth, eighth or twelfth day, there remains only the conclusion that the 
process implied is division, and therefore that it is the third day. In the codices this 
position is always distinctly shown by the cross sign for 3, but that distinguishing trait 
is lost in the inscriptions. The cawac character is the sign commonly used to denote 
that the reckoning is by days—10 days being the period usually implied by it, as 
expressed in the curve surrounded by a line of dots. In this manner it is used single 
in the month symbols, and double, or representing 20 days, in the cycle and calendar- 
round, or 52-year, signs. Again, as in the superfix of the katun symbol, it has no 
specific value, but merely indicates that the computation is by days. So it will be 
seen that the sign has at least four distinct meanings—a particular day; a day, or days, 
in the abstract; the third day, or three days; ten or twenty days, as the sign is single 
or double; and I have no doubt that still other meanings will be found to attach to it. 


fone 
AHAU.—The Day Sign for 4. 


There is nothing discernible to me why this symbol should mean 4, but that it does 
is evident from its employment in that sense in a 260-day and other signs. I think it 
is a purely arbitrary symbol intended to represent the moon, and that the name 
implies Sir Moon—ah, sir; u, moon—just as ah-kin is the equivalent of Sir Sun. The 
sun symbol is a sign for 13, as the moon symbol, if such it be, is for 4. 


CD 
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YMIX.—The Day Sign for 5. 


There can be little doubt, I think, that this symbol is one of the conventionalized 
forms of the closed hand, typifying a completed count of five by the thumb and fingers. 
The dots do not qualify the black or cross-hatched mark at the top, evidently intended 
originally to represent the space between the thumb and fingers when closed. They 
belong with the lines, and are always found with them when used to indicate finger 
divisions in highly conventionalized forms of the hand. 


IK.—The Day Sign for 6. 


The sign in the second glyph I believe to be the older, and to mean simply 4+2=6, 
as already explained. The other symbol shows the easier and quicker way of making 
the character, which would naturally be adopted in course of time. Ik ends the initial 
week, or period of six days. This fact, I think, will be found to account for the 
prevalence of what have been termed the en-7k signs. Most of them will be discovered 
to be reckonings by 6-day periods. 


AKBAL.—The Day Sign for 7 


This is another unaccountable and probably arbitrary sign. The name is believed 
to pertain to night, and it has been surmised that the symbol is intended to represent 
clouds or darkness descending upon the mountains. I have no opinion about that, 
but I know that in some of its uses the sign stands for 7—as forming 17 in combina- 
tion with the death’s-head, and so forth. 
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KAN.—The Day Sign for 8. () 


I have explained my view of this symbol in the introductory remarks to this section. 
It is, that the character simply implies 4X 2=8. Kan is used frequently in the codices 
as a numeral, generally joined to Ymix, making 13, and multiplied by the dotted 
reversed curves or other signs for 20 that invariably overtop them, thus constituting a 
260-day sign. 


CHICCHAN.—The Day Sign for 9. Cail 


CE 


This is undoubtedly a serpent or dragon symbol, as implied by its name and the 
frequent appearance of the character in the second glyph on the body of the feathered 
serpent. ‘The significant feature is the cross-hatching, which is characteristic of many 
other signs for 9. 


CIMI.—The Day Sign for 10. 


The death’s-head is invariably a sign for 10. A variant, found among the day 
symbols of the codices, is given, as it is used to indicate 10 throughout the inscriptions. 
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MANIK.—The Day Sign for 11. 


I have stated my belief that the circle and dot in this character imply addition. We 
have here a very suggestive coincidence—an 7é sign occurring in a symbol with an 7k 
syllable in its name. I do not think it accidental, but rather that the numerical value 
of the glyph is specifically designated by its name: man, all, the whole—indicating 
that the full hand count of five is to be added to—7s, six—5d+6=11. 


LAMAT.—The Day Sign for 12. 


Evidently a simple addition or multiplication of the four small circles, indicating 3 
each. The lines, in whatever shape drawn—for there are many forms other than those 
here given—are merely divisional, apparently, having no numerical significance. 


MULUC.—The Day Sign for 13. ie 3) 


The symbol does not occur in the inscriptions, and it is difficult to suggest any 
meaning for that found in the codices. ‘This is one of the instances where the over- 
arching line may have a value. If so, it should be 10, as the small circle in the center 
appears to be identical with those that in other places represent 3. 
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O0C.—The Day Sign for 14. 


The dog sign, most likely. In the inscriptions the full head is shown; in the codices 
only the conventional outlines of the base of the ear. Why the dog should represent 
14 is one of the many questions that must remain undetermined until we have a deeper 
insight into Maya symbolism. 


CHUEN.—The Day Sign for 15. ie 9 


Three curves, indicating 5 each, multiplied by their number—5 X3=15. Why the 
central curve should have been dropped from the symbol in the inscriptions is 
inexplicable, as it is retained in other chuen signs ; but the same elision is noticeable 
in the symbol for the month Tzec, where, multiplied by 20, the product is 300. 


EB.—The Day Sign for 16. 


There is a contradiction in these symbols, the only one that ovcurs in the whole list. 
The second sign might imply that the value of the dotted curve was to be added to 
that of the 6-eye—10+6=16; but the face in the first glyph is plainly enough 
intended for a death’s-head, which must upset this caleulation—unless, as in so many 
cases, the value of the face is simply affirmed by duplicate signs. ‘The eyes, it will be 
seen, are practically the same—the concentrically ringed one, or 6-eye, in both cases. 
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BEN.—The Day Sign for 17. 


There is no numerical significance in the constituent parts of this character, that I 
can detect; yet it must be constructed in accordance with some arithmetical principle, 
for, either in this or some slightly modified form, it constitutes part of the numerous 
ben-ik signs, which unquestionably always have a numeric value. 


IX.—The Day Sign for 18. 


The small circles, signifying 3 each, raised to double their value by the surrounding 
dots, and multiplied by their number—3 X2x3=18. It not unlikely represents a 
tiger-skin also. The Mayas were apt at detecting resemblances and coincidences, and 
prompt to avail themselves of them to enrich and diversify their graphic system. 


MEN.—The Day Sign for 19. hs (e.. 


Another symbol that does not occur in the inscriptions. The character found in the 
codices appears to be made up of the death-face, the 6-eye, and a rudimentary hand- 
sign that everywhere has the value of 3—10-+64+3=19. 
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CIB.—The Day Sign for 20. ©) 
y lg © 


Though this symbol appears to be a compound, its elementary parts are not easily 
determinable. ‘That, in its entirety, it stands for 20 is established by the fact that it 
is one of the signs employed to denote a day, or days; in which use it is always accom- 
panied by a sign for 13, the product of the two being 260—the number invariably 
indicated by all the abstract day symbols. 
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HAvine given separately the only complete series I know, except the dot-and-bar one, 
I shall present collectively some other numeral signs, of whose value I am tolerably 
confident, merely arranging them under appropriate heads. I do not include the 
dot-and-bar series—in which each dot represents one and each bar five—it being too 
familiar to most of the parties into whose hands this work is likely to come to require 
reproduction here ; yet there are two or three things concerning it of which the best 
informed of them may not be apprised. In the first place, the curves, angles, and 
crosses, which sometimes support a single dot or separate two dots, have no value, but 
appear to have been introduced to avoid blank space or to render the glyph more 
symmetrical. Next, there are three signs for 20 that go with this series— 


(| 
IBS @>)—the last of the three being drawn with a great variety of detail. 


The first of these signs is used almost exclusively to designate the beginning, or 20th, 
day of a month, while the second is employed in ordinary computation. ‘Their value, 
in these respects, has been correctly stated by a number of persons; but the same 
authorities have declared the last of the three to be a sign for naught. ‘They were led 
into this mistake, undoubtedly, by its peculiar use and position. It is employed in 
the codices solely to designate initial periods, and in that position it is the equivalent 
of 20 in all cases except that of the chuen, where, like the other 20-signs, it denotes 
but 18. I shall speak more fully of this exception later on. Finally, in some instances 
the dots and dashes in themselves do not express the full notation, but are coupled 
with other signs whose value must be added to theirs in order to complete it—as in 


© | 
these combinations, d , which denote respectively 17 and 18. The 
os) 


same perplexing practice was indulged in with the face signs and other forms of 
numerals. 

In both the annual and chronological calendar, 20 takes precedence of the unit in 
enumerating the days, ahaus, and katuns. ‘This results from the Maya practice of not 
counting any period until it had wholly passed, for which purpose a period was always 
given a numeral designating the number of the preceding one, reckoned according to 
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our style of numeration. Thus, their twentieth was what we would call the first ; 
their first, what we would call the second; and so on, the numbers always being one 
less than the order in which the periods actually occur. 

For a long while, misled by reputed authorities, I attributed the sense of naught, or 
no count, to the signs for an initial period, which in some respects is certainly prefer- 
able to designating it as the twentieth, the notation being rendered easier and more 
readily comprehensible. For instance. 9—0—0—0 x0 is a more intelligible notation 
than 9—20—20—18 x 20, and it practically amounts to the same thing; for, in respect 
to the initial period itself, the 20 is only an equivalent of 0, it pertaining, in reality, to 
the preceding period and no additional count having accrued in the new reckoning :— 
in other words, all numerals, when employed to express periods, are used in their 
ordinal, not their cardinal, sense; the foregoing notation reading: the 9th cycle, 
20th katun, 20th ahau, 18th chuen and 20th day—not: 9 cycles, 20 katuns, 20 ahaus, 
18 chuens and 20 days. 

But while this no-count method was easy and apparently gave true results, reflection 
convinced me that, despite all the assumed authorities, there could be no naught in 
the Maya numeral system, as there was no necessity for it. The cipher belongs 
exclusively to the Arabic scheme, between which and the Maya there is no affinity. 
So far as the Maya is analogous to any style familiar to us it is to the Roman, in which 
there is no character for naught, as the cipher by itself would be useless for purposes 
of notation and its employment in compounds out of keeping with the spirit of the 
system. Having thus arrived at the conclusion that the signs qualifying initial periods 
did not imply no count, it remained to establish what they did mean. From the 
practice in similar instances, and the use made of some of these signs in other relations, 
I became satisfied that the initial period in all cases was given the highest number 
belonging to its particular class. It was manifest from several inscriptions in Palenque 
and Quirigua, that the thirteen cycles constituting a great cycle were numerated 13, 1, 
2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. The reason for this—the numeral in all instances 
being intended to denote the number of cycles fully elapsed—should be equally 
applicable to all other classes of periods. Moreover, the sign marked w in the list of 
20 signs, made use of to denote that a date falls on the first day of a month, is some- 
times varied to the symbol marked ¢, which in other places unmistakably has the value 
of 20. Then, in the lunation tables of the Dresden Codex the elliptical character, 4 
which elsewhere designates initial periods, always occurs—except in the chuen line— 


’ 


where the sum of the added factors is 20. Again, the sign most commonly employed 

in the inscriptions to designate a beginning katun, ahau, or chuen—that marked q@ in 

the same list, and which, by the way, I consider to be merely a conventionally 

quadrated knot—occurs frequently where multiplied by other figures (the process 

involving an ascription of the value of 20 to this) the product is 3,600, and in this 

relation it becomes the characteristic feature of one of the 10-ahau symbols. This is 
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proof of tangibility, at least. Naught is not multipliable—hence this sign must have 
some numerical value ; and, as it commonly occurs where according to the Archaic style 
of numeration we should expect to find 20, it is reasonable to assume it stands for that 
number. ‘There is the same difficulty here in the way of such an assumption, however, 
as in case of the other signs for 20. This glyph is used to designate an initial chuen 
also—a period whose extreme numerative limit during the Archaic era was 18. But I 
do not regard this as conclusive against it being a sign for 20. Its use, in this respect, 
may have descended from a time when the ahau was composed of twenty chuens, the 
sign being retained through habit notwithstanding a change that made its use 
inappropriate. This is rendered probable not only by the retention of other obsolete 
usages, or usages that had lost their original significance, but by the fact that the 
Cakchiquels till the last reckoned by periods composed of twenty chuens—a survival, 
very likely, of a cruder form of the calendar antedating the improved ones of the 
Archaic people. While speaking of this character, I would state that its value is not 
a discovery of mine. Observing its frequent occurrence in the initial series of the 
inscriptions in positions where one would expect to encounter numerals, and noticing 
that the dot-and-bar numbers nowhere went above 19, Maudslay long ago declared it 
to be his belief that the character in question was a sign for 20—so that I only 
substantiate his shrewd conjecture. 

What I have said of this particular character in connection with the chuen symbol 
is equally applicable to other signs for 20 when used in the same relation—they all 
indicating but 18 in that position, though elsewhere invariably standing for 20. This 
fact appears to me to be in the nature of cumulative evidence that originally there was 
a 20-chuen period, and that through long use the people had become so accustomed to 
seeing the initial chuen designated similarly to the corresponding ahau and katun, that 
it was deemed advisable to make no change in this respect when the calendar was 
reformed. Hence, I do not think the exceptional contradictory use in connection with 
the chuen period should exclude any of these initial signs from the list of numerals 
that represent 20, where they properly belong. 
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In the introductory remarks to this section, and elsewhere, I have stated my reasons 
for attaching the value I do to some of the characters in the foregoing list. Those 
not already explained will be referred to hereafter, in other connections. 
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SIGNS FOR HIGHER NUMBERS. 


In the subjoined list the value of each sign is placed under it. The reason for the 


assignment of that value has already been given in some cases, and in others it will be 


subsequently explained. My purpose in collecting them here is to place all the 


numeral signs together for convenience of reference. 
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I not only believe that there are many more signs for these particular numbers— 
essential to the Maya methods of reckoning—but that there are signs for their 
multiples, and other higher numbers equally essential, which will soon be identified. 
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NUMERAL VALUE OF THE MONTH SYMBOLS: 


Wuite dealing with the subject of numerals, I think it worth while to reproduce a 
list of the month symbols, arranged to illustrate a theory of mine that they are con- 
structed on a strictly mathematical plan and successively denote the number of days 
from the beginning of the year to the end of the month symbolized—if, indeed, they 
have not also ordinal values from 1to18. This latter possibility is suggested by the fact 
that in a certain formula, otherwise invariable, the zotz symbol in one instance replaces 
the sign for 14, which is the number of the month Zotz in the proposed arrangement ; 
but as I have not found any other of the month symbols employed similarly, I do not 
attach undue importance to this coincidence. The numerical order of the months 
begins with Chen, showing that there must have been an earlier form of the calendar 
in which the year commenced with that month, just as Caban was originally the initial 
day. These indications of calendar changes give significance to the statement in the 
Yucatec chronicles that “ Pop was put in order” at a certain date, and lend probability 
to the conjecture that the ahau was at one time composed of twenty chuens. 

To the month symbols found in the inscriptions—which are placed first in the list 
—I have added those of the codices, as in a number of instances the latter reveal the 
original design, which is obscured or lost in the former. 


1. CHEN.—20 days. 


It is a curious if not significant fact that both in the codices and inscriptions this 
symbol is the most variable of all the signs for the months. ‘The first four here given 
are from the inscriptions; the others are from the codices. There is no numerative 
feature in them that can be positively recognized, beyond the cawac, or 10-day sign, 
in the first two. What the accessories and other signs mean, I am unable to say, 
though I infer they are intended to designate it as the initial month. 
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2. YAX.—40 days. 


The combination here is simply that of the 10-day symbol with the yaw sign for 4— 
10x4=40. The value of the yaa sign is one of the best established in the whole 
group of numeral characters. 


3. ZAC.—60 days. 


Here we are compelled to reverse the process, and reason from its association with 
the 10-day sign that the superfix must have the value of 6—10 x 6=60. 


4, CEH.—80 days. 


Here, again, the value of the superfix must be deduced from its connection— 
10 x 8= 80—the character occurring in no other place where its value is determinable. 
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5. MAC.—100 days. — 
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The superfix in the first glyph is one of the signs used interchangeably for 20, but 
the head is unrecognizable. The second glyph, from the codices, enlightens us 
respecting its meaning, however. It is one of the conventional symbols for the closed 
hand, signifying 5, and is multiplied by the most unmistakable of the 20-signs— 
5x 20=100. 


6, KANKIN.—120 days. E| 
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The cornstalk symbol in both these glyphs is qualified by a 10-sign; hence the 
former must be an equivalent of 12—12x10=120. The kin character in the first 
glyph does not appear to affect the value, only its name. The kankin symbol is one 
of the signs employed to denote that a reckoning is by days, but, very consistently, its 
use is confined to computations by 120-day periods. 


7. MUAN.—140 days. 


This glyph is inexplicable, further than that the wing in the first one should denote 
20, in which event the bird’s head must be equivalent to 7; but the character is drawn 
so differently at different times that it is not safe to assume anything concerning it. 
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8. PAX.—160 days. 
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Here we have the unmistakable 5-sign qualified by two overspreading upshoots. 
which combined must have the value of 32, whatever they may be singly. I do not 
think the triple subfix to this symbol has any significance, any more than in Yax and 
Zac. Its use is inconstant, and it probably serves as a mere pedestal, or isa meaningless 
survival of the 72-sign employed with this symbol in its ahau and katun capacity. 


9. KAYAB.—180 days. 


The square cross, a sign for 18, appears to derive no additional value from being 
incased in a turtle’s head, as in the glyph from the codices the multipher is plainly 10 
—18x10=180. The subfix of the other glyph being merely a beginning sign, it 
follows that the postfix must also be a sign for 10. 


10. CUMHU.—200 days. 


The kan symbol in this glyph being equivalent to 8, the superfix must necessarily 
represent 25—8 x 25=200. 
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UAYEB.—5 days not counted. Bale 


Here we have the 5-day symbol again. As we know these five days were not counted, 
the superfix to this glyph has particular interest. If there were any numerative 
quality about it, it could be only 0; but having come to the conclusion that there is 
no cipher in the Maya numeral system, and it being an absurdity to say that these 
five days do not exist at all, we must reject the supposition that it stands for naught, 
and attribute to it the sense that these days are ignored or not counted. In this light 
the sign assumes great importance, and it may point the way to the reading of Maya 
texts other than those involving numeration. The symbol is here given the place it 
occupies in the later arrangement of the calendar, but in the primitive order of the 
months it probably followed Mol. 


11. POP.—220 days. NG Ke 
Cre? as 


In this symbol we have a more complex form of computation than has yet been 
encountered—the interlocked right-angles, 4, the square cross, 18, and the reversed 
curves, 10—18+4=22 x 10=220. 


ss 3 CE 
12. U0.—240 days. m2 eS) 


I am unable to suggest any explanation of the value of this symbol. It is not 
positive that the character which surmounts it is the yaw sign, as the glyph is very 
indistinct everywhere that it occurs in the inscriptions. Then, the cross, which 
ordinarily would mean 3, is qualified not only by an overarching band in the inscrip- 
tions, but is placed upon a black background in the codices, showing that its value is 
subject to some modification not comprehensible at present. 
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13. ZIP.—260 days. 


The remarks concerning Uo will, in the main, apply to Zip—only that in this case 
the superfixes are identical with those in the symbols for Ceh, where they have the 
value of 8. 


14, ZOTZ.—280 days. 


This is another symbol whose value is not clearly traceable. It not infrequently has 
the akéal sign at the top of the head. As 280 is a multiple of 7, it may be that the 
requisite multipliers are indicated in some way I have failed to observe. Ihave spoken 
of this symbol being employed in one place for 14. 


15. TZEC.—300 days. © 


SLID 


This is the chuen symbol, or day sign for 15, multiplied by 20—15 x 20=300. The 
bottom curve is omitted in both the month and day sign in the inscriptions. 
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A 
16. XUL.—820 days. 


IMA = 


If the wing in this symbol were of the ordinary form, indicating 20, it would only 
be necessary to ascribe the value of 16 to the head. But the wing is always of a 
peculiar shape, which fact, in connection with the occurrence of a character closely 
resembling one of the signs for 20 on the back of the head in the first glyph, induces 
me to think that the values should be reversed—the head representing 20 and this 


particular form of wing 16. 


17. YAXKIN.—340 days. 


This is another symbol involving a complex calculation, the values of the kin and 
yax signs being added together and multiplied by that of the wing—l15+4= 
17 xX 20=340. 


_ 18. MOL.—360 days. 


This is the only month symbol consisting of but a single character—that is, the 
main sign having no affixes or accessories of whatever kind. I mention this fact 
because it enables us in the important inscription on the Palenque steps to identify a 
date that otherwise would be indeterminable. ‘The dots double the value of the circle 
or circles constituting the border of the glyph, raising it to either 20 or 40—it not 
being clear whether an inner circle is intended or not—while the central character, to 
correspond, may be either 18 or 9, it is impossible to determine which in consequence 


of the variability of its representations. 


OR 
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It may be thought by some that the showing made is not sufficient to establish my 
theory, or even to justify its announcement. Perhaps it is not, but I am content to 
rest under any suspicion of unsound judgment that may be evoked by it until such 
time as fuller knowledge shall bring my sure vindication. It is by such ventures only 
that we can hope to make progress. ‘There can be no advancement in holding safely 
to gained knowledge. The fact of to-day was only a theory yesterday, and the theory 
of to-day may be a fact to-morrow. So, wherever conjecture points with a reasonable 
aim, we should go; for, though in ninety-nine cases it may prove to be but a rainbow 
chase, in the hundredth we may find the bag of gold. . The instances in which a trial- 
balance, as it were, can be got on any character or set of characters are so few that not 
a single one of them should be scorned. This is one of the best I know. It is not 
that the numerative value of the month symbols is of so much importance in itself, as 
that, if my theory be correct, it helps to demonstrate that a mathematical plan under- 
lay all Maya symbolism and furnishes an infallible test of the value of a considerable 
number of characters. 


bel | 


=~] 


SIGNS DENOTING BEGINNING. 


THouGH not numerals, there is a class of signs so nearly of a numerative character that 
they may properly be introduced in this connection. These are the signs indicating 
beginning. The number is undoubtedly greater than here given, but there are 
some of which I am doubtful, and they are therefore withheld. The nature of these 
signs is unmistakable, as they occur only where their meaning is plainly implied. 
Thus, whenever the sign marked @ accompanies the day Ahau in a date, the date will 
be found to be the beginning of an ahau. In like manner, the sign marked 8, over 
Ahau, indicates it to be the beginning of a katun. The other signs, in whatever 
position they may occur in connection with a period symbol, denote that it is a 
beginning day, the beginning of the period, or that the particular period is the initial 
one of the series to which it belongs. 


Q 
CHD 
Y 
b 


a c 


OOO 
AAO AAD 


a 
e 
~ 


The last sign in the list is the only one of which I have the least doubt. It may 
possibly be a sign for 20—all the above symbols occupying a position so liable to 
confound them with signs for that number that it is difficult at times to distinguish 
them; but my best judgment prompts me to include it in this list. 
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It is an apology I have already made, and shall have to make repeatedly, that much 
which is set down in this work appears to be little more than assumption on my part; 
yet there is not a statement in it of whose truth Iam not as firmly convinced as 
though it had passed the ultimate ordeal of proof. The difference between sighting a 
conclusion toward which you see many shadowy things all pointing directly and of 
arriving at it finally by a broad highway of incontestable evidence involves, in most 
cases, the labor of years to construct that plain thoroughfare. The premature publi- 
cation of this fragmentary study has not allowed me time to make good roads in all 
directions, but I have projected my theories along no line where I do not clearly see 
firm ground and the material with which a solid road-bed will eventually be built. 
After long experience with these shadowy guides, one comes to have a sort of intuition 
as to their trustworthiness; and, in case it be favorable, and there be unanimity 
among the indices and reasonableness in the conclusion they point to, the intuition 
becomes transmuted unawares into conviction. The frequent instances in which for 
lack of time I have had to dispense with forthwith proof, but have found that it came 
surely later on, have inspired me with a great deal of faith in this intuitive instinct ; 
and so I am going to base the most daring theory of all on little else than it—if at the 
conclusion of this chapter the reader shall be pleased to regard it so. 

The entire Archaic fabrication—glyphs, period signs, ornaments, idols, stele, altars, 
and altar-pieces—was, in my judgment, built up of numeral symbols and dedicated to 
number worship. ‘The whole thing was a cold-nosed mathematical calculation from 
the bed-rock up. I speak in the vernacular of my habitat, for I had rather my 
unlettered neighbours of the Pacific Slope should understand me than both the literary 
and scientific worlds. Each of the day signs had a numerative value. ‘There were 
periods of days that had their respective signs. The month symbols were built up of 
added or multiplied numerals, either in connection with or apart from these numerical 
day periods. In the ordinary form, the ahau was built up of 5 multiplied by 72; the 
katun of the ahau multiplied by 20; the cycle, of 207,200; the great cycle, of 
20 katuns multiplied by 13; and the grand period, by a combination of numerals so 
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intricate I have not found time to analyze them. This was only the ordinary—the 
cheap form, so to speak. They builded most of the period symbols in other shapes as 
well—principally in the guise of grotesque faces having a reptile, bird, beast, or human 
semblance; but in whatever form they appear, every principal feature—eye, ear, jaw, 
etc., or the ornament substituted for it—is constructed from a numeral or a combina- 
tion of numerical signs that in the aggregate denote the period, and usually denote it 
over and over again. So with the altar-pieces of Palenque; they are simply builded 
up by numeral signs from the 1, 5 or 20 day sign at the bottom to the 156,656,000 
day sign, or great dragon-bird, at the top. So, again, when the massive stele at 
Copan and Quirigua are reached. The colossal images on them are nothing more than 
compositions from numeric symbols. Their eyes, ears, ornaments, and all the elaborate 
accessories simply resolve themselves into number signs, 

I arrived at a similar conclusion concerning the codices long back, but it never 
occurred to me that anything analogous would be found in the inscriptions until the 
discovery forced itself upon me a short time ago. The two conclusions were so entirely 
separate in my mind, and were arrived at by such distinctly different processes, that I 
hold them to be strongly corroborative of each other. This for a slight substantiation 
of my intuition; but to proceed: 

If idols and altar-pieces constructed purely of numerical signs were objects of 
worship—as indicated by the priests, decorated in appropriately numerated regalia, 
making offerings to them—then it is certain there must have been a deification of 
numbers and an uplifting of them as objects of adoration. The concept is so novel 
that at first thought it seems absurd. But at second thought, would it be so ridiculous 
for us, even, to venerate them ?—the only true, infallible and absolute things we know 
of, or at least the only ones we can comprehend. Eliminating pretended revelation, 
eliminating the efforts of fiery apostles—eliminating, in short, all superstitious influ- 
ences—I know of no object of veneration to which the mind of man should as readily 
turn as to mathematics, the single force whose constant pressure, by manifold ways, 
elevates from savagery. Fortunately the Archaic Mayas lived before the time of Moses 
and Paul, and escaped the unhappy fate of the later Maya nations, to whom Moses 
and Paul were preached with accompaniments of torture. They had nothing in the 
shape of revelation or apostleship to affect them, and naturally gravitated on the line 
of least resistance—in other words, according to their own inclination—to a form of 
worship. The one great thing that impressed them was that they had arisen from 
savagery through their discovery of the power of numbers, and that the science of 
numbers was what had kept on elevating them, till it finally achieved an apparently 
superhuman triumph in the perfection of their marvelous calendars. What wonder, 
then, that they ascribed to the numerals supernatural power, and deified them? Other 
peoples have sanctified objects for a thousandfold less reason. 

Let the reason be what it may, that they did deify numbers and make them objects 
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of worship is certain. By the features, breastplates, and ornaments of the idols, taken 
in connection with other numeral signs surrounding them, it is easy to distinguish the 
god 4, the god 13, the god 20, and so on. But the favorite or greatest god—the one 
to whom they built everywhere the most and largest monuments—was the god 1. 
This is unmistakable, from the fact of the identity of the face and ornaments with that 
of 1 in the series of face numerals. And it is probable, too, that 1, being the basis of 
all numeration, should come to be looked upon as the Primal Number—the First 
Great-Cause. Research may yet show that all systems of religion were originally built 
upon a similar plan of numeral worship. If polytheistic, there need be no limit to the 
number of gods; if monotheistic, it is only necessary to suppose that all but the 
principal deity have been eliminated, and that the god 1 has become the One God. 


ELEMENTS OF THE AHAU SIGNS. 


In illustrating the building up of the period symbols I am compelled to confine 
myself more particularly to the ordinary form, because the faces are too obscure and 
variable to be analyzed with anything approaching certainty until we have a better 
knowledge of Maya symbolism. I shall therefore give but a single example of the 
heads in each instance. The samples to be given are selected from Stela N, Copan, 
for the reason they are of a declarative character, showing that they are built upon 
each other. In the highly ornate initial dates the ahau, katun and cycle are all 
represented by birds—the one symbolizing the ahau being a most extravagant concep- 
tion, with legs extending to a length that finds no parallel in nature. Hence it is 
likely that the arbitrary symbols for the periods had their origin in mythological 
associations or in some ancient fad for grotesque personification, in either of which 
cases it will be very difficult to discover the reason for assigning to them the particular 
values they represented. 

The principal feature in the ordinary symbol for the ahau is that which characterizes 
the face sign for 5. Besides this there is only a subfix, usually so conventionalized 
that it has no definable character beyond that of three irregular little blocks or balls ; 
but wherever it is carefully drawn it is shown to consist of two coils and a squarely- 
indented centerpiece. As we find that in other places the two coils by themselves 
represent 18, and that the angular centerpiece in other connections has the value of 4, 
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the conclusion is unavoidable that here these numbers are multiplied together, making 
72, which serves as a multiplier to the 5 represented by the main character of the 
glyph, producing a total of 360, the number of days in an ahau. This supposition of 
the value and use of the characters here will be strengthened by other circumstances 
as we proceed. 

In the second glyph given above the subfix is omitted. Such omission is frequent, 
even with the other form, while at times only two blocks appear; from which it is 
only reasonable to infer that the symbols were supposed to be so unmistakable in 
consequence of their connection and position that it was not deemed necessary to draw 
them elaborately. As this sign should undoubtedly have the same subfix as the other, 
it must in some way represent 5 also. In this particular case it has the symbol of the 
day Ahau in the top of the head—giving no additional value to the glyph, however, 
but merely declaring its quality. 


ELEMENTS OF THE KATUN SIGNS. 


The ordinary katun symbol is simply the ahau sign raised to twenty times its value 
by a superfix. This superfix consists, in most instances, of a centerpiece supported 
on both sides by the comb-like sign for 20; but in some cases there is but a single 
support—a circumstance that justifies the opinion that the duplicate form is made use 
of merely to give symmetry to the glyph. ‘The centerpiece is usually the cavae sign 
for 10 days; but in this connection it does not appear to have any value, further 
than to emphasize the fact that the computation is by days. 

The face symbol here has the subfix (conventionalized into three mere balls), 
while the superfix is absent. As many of the heads have the superfix also, it is a 
matter of doubt whether their value is variable, according to its presence or absence, 
or not. ‘The sign of the day Abau in this head is inclosed in either a dotted wing or 
the fringed dragon-jaw—both characters for 20—thereby explicitly declaring the glyph 
to be the equivalent of twenty ahaus., 
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ELEMENTS OF THE 52-YEAR SIGN. 


In this symbol there is a departure from the reckoning bya 5-day period. In 
its place we have a 20-day period, represented by the two 10-day signs. The subfix 
here is 73. What the nice distinction is between the sign representing that number 
and that representing 72 it is impossible to tell, except when both are expressed by 
the bouquet-like characters, owing to the woru state of the inscription everywhere that 
the other 73 sign occurs. ‘The product of 20 multiphed by 73—1460—is multiplied 
by the 13 denoted by the character in the superfix, making 18,980, the number of days 
in 52 years, or a calendar round. I know of no face sign for this period. 


ELEMENTS OF THE CYCLE SIGNS. 


Singularly enough, the same departure from a 5-day reckoning is found in the cycle 
symbols. Instead of simply raising the katun sign to twenty times its value, as might 
be expected, the value of the katun—7,200—is transferred to the subfix, while the 
20-day symbol constitutes the principal feature of the glyph. 

It is the same with the face symbol. The cycle face isa 20 sign. In the glyph 
here given the subfix is so conventionalized that all its details are lost, but in other 
places the striation is perfectly distinct, showing that, as in the other symbol, the 
calculation is: 20x 7,200=144,000. 
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ELEMENTS OF THE GREAT CYCLE SIGN. 


Here the reckoning reverts to the 5-day period. It is multiplied by 72, making an 
ahau; that by 20, making a katun; that by 20 again, making a cycle; and that by 13, 
making a great cycle. The last multiplier is the outflaring trinal character at the top. 
It is a 15 sign, duplicated to balance the glyph. The two 20 multipliers appear only 
in the first of the symbols given above—or, rather, only in that does the single one 
extend all the way to the bottom, as is commonly the case. ‘There should be two 
separate signs, however, as shown in some of the glyphs; but I have selected these 
particular specimens for another purpose, which I shall presently state. The 20 sign 
in the first glyph looks like anything but the same sign in the other two, and resembles 
a fish more than anything else. Yet they are identical in character, both representing 
the feathered dragon—the fringed jaw alone of which, reduced to the cursive comb- 
like character, is the commonest sign for 20. The evolution of this character is so 
curious and interesting that I herewith give a series of glyphs—all taken from great- 


cycle symbols—showing the gradations: 


The reason why I selected the particular symbols given above is that I think the 
number of the great cycle is specifically stated in them. Close observers will have 
noticed several peculiar things about the great-cycle character. ‘The most peculiar of 
these is that, while the form of the katun symbol is preserved in it fully in every other 
respect, the cauac sign disappears from the superfix and is replaced by some other 
character. In more than three-fourths of the dates in the 54th great cycle a dragon's 
head occupies its place ; a tiger’s head predominates in the 55th, while the remainder 
is made up of faces and signs that may represent a day, a cycle, or some other period. 
Whatever their character, they have no peculiarities that can at present be construed 
into numerals, except in case of the three glyphs here reproduced ; so, if the others 
have any numeric value, it must be arbitrarily expressed. ‘The three in question 
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indicate the 54th great cycle, and I think that all of them announce that fact, but each 
in a different way. ‘The center of the katun superfix in the first is composed of a sign 
for 18 and a face. If it were plainly the face for 3 we should be left in no doubt ; 
but, in consequence of the defacement of the stone, it is impossible to determine if a 
band—the characteristic of the 3 head—extends across the forehead or not. In the 
second glyph the i symbol—a sign for 6—appears in an inclosure that probably 
represents 9, but, as the coil is not clearly discernible, we are again left in uncertainty. 
The third glyph has the meaningless face, which elsewhere serves as a mere vehicle 
for numerals, bearing a sign for 9, surmounted by three objects evidently intended for 
spheres whose value is doubled by the dotted lines in them—rendering it prebable 
that the combination was designed to express: 9x6=954. I make no claim to 
absolute certainty in any of these cases; but, however uncertain the renderings may be 
separately, they collectively derive a high degree of probability from a single significant 
fact. The unmistakable numeral sign in each glyph is a divisor of 54. That these 
glyphs—the only ones with recognizable numerals—should contain signs for three out 
of the six numbers by which 54 is divisible, is a circumstance too singular to be 
attributed to accident when a more reasonable explanation is to be found in the 
theory that these three particular figures were chosen with the definite purpose of 
arriving at that number. 


SIGNS FOR THE GRAND ERA. 


I shall attempt no analysis of the dragon-bird symbol, which I believe to represent 
the grand era, as I have never found time to devote to the unravelment of its 
intricacies. There is one thing about it, however, that is apparent without much 
study. It is not built up from signs for minor periods, like the other symbols of the 
chronological calendar, but seems to be composed of a great number of miscellaneous 
numeral characters that are recognizable combined with a still greater number whose 
value is yet unknown. I think that this departure in its construction from the plan 
pursued in symbolizing the katun and great cycle is due to the fact that the grand era 
is not a period belonging to the chronological calendar alone, but to the annual 
calendar as well—in short, representing and crowning every style of time reckoning— 
and that the unusual and complex character of its symbols was intended to express 
this fact. The reason that induces me to ascribe to this symbol the significance I do, 
is that everywhere it occurs it always overtops the other time symbols, of whatever 
character, as if all forms of reckoning tended towards and finally culminated in it. 
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NUMERIC FEATURES OF PERSONAGES. 


I have stated my belief that, with the exception of the priests and their assistants, 
all the personages of the codices and inscriptions, ornaments and accessories, were 
composed of numerical signs. I shall not go into the matter very extensively here, as 
anything like a full exposition of it would consume too much space; but I will give 
examples enough to make my theory intelligible and enable those who may be 
interested to pursue the subject at further length themselves. As one of the best 
illustrations that could be found, I shall take from the codices the head of what has 
been called “ the long-nosed god.” I select that particular head, not that it bears out 
my theory any better than others, but because some of the features to which I wish to 
direct attention are more prominently shown in it. Here it is—both whole and 
dissected : 


Every line of the head is in the fragmentary parts, four of which are intelligible 
numeral characters or combinations. The center of the ear ornament is the circle 
sign for 10; the upper part, one of the coil signs for 9; the two pendants, each a 
sign for 2—10x9=90>4=360. The ear ornament and the numeric eye express 
that number almost invariably. The nose here is a sign for 13, reversed from its 
usual position and slightly modified to adapt it to the purpose of a feature, ‘The 
particular character for 13 intended to be represented is undoubtedly an ornamental 
combination of the 9 coil and the double right-angle sign for 4, as evidenced by 
the angular depression shown in the outflaring part of the symbol wherever it is 
found carefully drawn; but such a marked indenture would render a nose too 
grotesque for even Maya art, so they softened the outlines. A survival of the 
upturned 9 coil, so prominent here, is to be found lying prone upon the nose 
in many of the grotesque faces of the inscriptions, affording strong presumptive 
proof that in all such cases the nose has the same numerical value as here. ‘The 
ornament on top of the head also has the 9 coil, raised to four times its value by a 
corresponding number of square attachments, and that value multiplied by 10, 
represented by the double knot constituting the rest of the character, produces the 
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usual result—9 x 4=36 x 10=360. The eye—whose peculiarity, it has been asserted, 
is the distinguishing trait of deities—is nothing but an abbreviated 20 sign raised to 
three times its value by the attachments and multiplied by 6—20 x 3=60 x 6=360— 
the 6 here being represented by cither the ¢k or the concentric irid, it not being plain 
which was intended. I do not know what value the mouth represents, though this 
particular kind of mouth always suggests to me the interlocked sign for 4, which 
might be qualified here by the chin line and peculiar teeth ; nor have I any suggestion 
at all to make concerning the lines forming the top of the head, though I have no 
doubt they express some number. 

As the best test of the numerative value of quite a number of characters is their 
connection with the ear ornament and numeric eye, I subjoin two lists of those features, 
selected from different inscriptions, which will illustrate their importance in symbolism. 
The carelessness of the sculptor or draughtsman here, as elsewhere, is a great draw- 
back, and the difficulty of noting nice distinctions is rendered more serious in many 
instances by the present defaced condition of their work ; but enough can be made out 
to serve my purpose. 


NUMERIC EYES. 


TeVVgPT~@UgIgeea 


The carelessness on the part of the sculptor, which I mentioned, is that he is not 
always particular about the number of dots that designate how many times the value 
of the 20 sign is to be increased. ‘This may appear like begging the question, but I 
will by and by show that these same sculptors blundered even worse in more important 
respects, ‘The only one of the eyes of whose value I have any doubt is the third in 
the list. It may be identical with the first, but there are so many instances where the 


nice distinction between them appears to be observed that I have assigned it a separate 
place. 
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NUMERIC EAR ORNAMENTS. 


The superfix of the ear ornament is here indicated to be 9 in every case except the 
last, where it must represent 18. The center part is either 20 or 10, accordingly as 
there is one or two signs for 2 underneath it. 

To extend this showing to every detail of the personages and ornamentation would 
carry me too far from my main purpose, but I am convinced that the same numerative 
principle runs undeviatingly throughout the whole range of Maya pictorial and graphic 
art ; in short, as I said at the beginning of this chapter, the entire Archaic fabrication 
—glyphs, period signs, ornaments, idols, stele, altars and altar-pieces—was built up 
of numeral signs and dedicated to number-worship. 


8& 


MISCELLANY, 


THERE are many things I desire to state that in a brief abridgment like this cannot be 
brought under the general heads to which they properly belong, so I shall bunch them 
together without any particular order, though endeavoring to preserve arrangement 
enough to avoid confusion. Some of this matter might have been forced into preceding 
chapters, and some might be crowded into sections that will follow; but as a portion 
of it would not be pertinent in either place, I have concluded to let it all go into one 
general lot of miscellany. 

One of the most perplexing questions concerning the inscriptions is—What do the 
subfixes to the day and chuen symbols mean? ‘That which supports the day characters 
is so like the sign for 72 accompanying the ahau and katun symbols that they might 
be supposed to be identical, though it is not quite obvious if the centerpiece in the 
day subfix is intended to be angular. But 72, or any other multiple of 9 or 18, can 
have no significance, that I can conceive, in connection with an ordinary day sign. 
The figures that usually run with abstract day symbols are 13 and 20. ‘The number 
of the cardinal days, the number in a day round, the number in a year—none of them 
is divisible by 9 or 18. As the day symbols in the codices have no subfixes, as subfixes 
are but seldom attached to the day signs at Palenque, as the character of the subfixes, 
wherever they occur, never varies, I am inclined to think that they have no significance 
whatever, but are mere pedestals, such as support so many other objects—only that in 
this case they are more ornate than usual. ‘There is a possibility, however, that this 
subfix, which is distinctively the badge of the ahau and katun, may have been attached 
to other time symbols when they were partisans of those periods in a chronological 
reckoning—just as all the members of a team wear the same colors in a sporting 
contest. 

I know of but few cases where the day symbols have affixes, other than the ordinary 
numerals, that qualify their meaning beyond a doubt. Two of these are where the 
date is indicated by the signs already spoken of to be the beginning of an ahau or a 
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katun. Another is the occurrence, in a very obliterated glyph near the end of the 
Tablet of Inscriptions, of an illegible character over what I believe to be the symbol 
for Oc. Iam at a loss in regard to its possible meaning. If it could be made out, it 
might help to explain the importance that appears to attach to Oc in the Palenque 
inscriptions. I shall refer to another case when I come to speak of declarative signs. 
There remains only the employment of the bouquet-like sign, indicative of the 
beginning of an ahau, in connection with symbols for other days than Ahau. But a 
single instance of this occurs in all the Palenque, Quirigua and Copan inscriptions, 
that on plate xvi. of Maudslay’s Copan, and there I think it is a mistake in the 
drawing—the day in the original being Ahau, not Lamat. In Menché, however, the 
sign occurs unquestionably several times with other day symbols—a fact that will 
furnish an interesting subject for investigation when the public is favored with the 
inscriptions from that city. 

The characters used in composition to express a day or days, when no periodicity is 
involved in the statement, are composed in nearly all cases of numeral signs whose 
values multiplied together produce 260. The probable explanation of this is that in 
their calendar capacity there were 260 specifically designated days, constituting the 
day round, which fact was intended to be conveyed by a symbol denoting that number, 
while the one or more days it was desired to distinguish from that total was indicated 
by an accompanying numeral. 
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THE numerical value of the first of the above signs is not yet determinable. It may be 
that it does not possess any. One of the Maya terms for day is cab, expressed in the 
above glyph by the caban symbol, which is frequently used in this simple form by 
itself to convey the idea of a day or days in the abstract. The other glyphs are all 
composed of signs for 13 and 20, the first two being signs for 13 with subfixes 
indicating 20, and the last two signs for 20 with a 13 subfix. As is the case with all 
time symbols, the subfixes are sometimes absent from these, showing that the signs 
were thought to be well enough known to dispense with detail, if necessary. Some- 
times, again, these characters will be found associated with numerals that would 
produce a number greater than 260; but in these instances they become symbols for 
periods, and are no longer mere day signs. 

The subfixes to the chuen symbols are even more unaccountable than those belonging 
to the days, if such a distinction be permissible between things equally unintelligible. 
I think in this case, however, there is a numerical purpose, though all my attempts to 
discover the plan of it have failed. The variation in the number of the dots and 
curves would appear to betoken a discriminative use of them; but as identical subfixes 
qualify symbols representing widely different numbers of chuens, it is evident that if 
there be an intelligent design in their use it is a very abstruse one. ‘There is a 
circumstance apart from their ordinary variation, however, that strengthens my belief 
in the numeric quality of these subfixes. In nearly every place where the extreme 
number of chuens, 18 (invariably indicated by a sign for 20), is reached, and occasionally 
elsewhere, the dots and curves disappear, and there is either no subfix at all or else 
use is made interchangeably of several signs which there is good reason for supposing 
to represent 400. Now, this would be the number of days in a complete set of chuens 
if there were twenty of them-—as I think was the case originally. Is it not reasonable, 
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therefore, to infer that these signs for 400 have their ordinary significance here, and 
that their use, like that of the signs for 20 to express 18 in this same connection, is a 
survival from remote times? An entirely separate fact lends probability to the inference. 
One of the declarative signs made use of to denote that a date begins an ahau is 


this : The factors of this glyph are familiar. They are both signs for 


20; multiplied together, they produce 400. There can be but a single reasonable 
explanation of the employment of this sign to denote an ahau—that it is a survival 
from the time when the ahau consisted of 20 chuens, or 400 days. 


DIRECTIVE STG Ns: 


Tue line between the directive, determinative and declarative signs is not a well-defined 
or fixed one, as at best each class encroaches on the others, while the same glyph may 
at different times perform all three functions. Yet I think a distinction can be drawn, 
speaking generally, and that it is better to try to observe it as far as possible. The 
number of different glyphs in these classes is very great, and that of the variants even 
greater, but I shall give only just enough to show their general character. 

Immediately succeeding nearly all the reckonings in the inscriptions are symbols 
whose uniform use proves them to be signs indicating from, or to, what dates the 
computations extend. At times some of these characters occur where there is no 
reckoning in the ordinary style, which is one of the strongest reasons for supposing 
that a year and day count—or some other method of measuring time, notated in a 
manner not intelligible at present—runs alongside the ahau count in many instances, 
and that frequently the reckoning is carried on by such process alone. 


DIRECTIVE SIGNS. 93 


SIGNS INDICATING THE INITIAL DATE. 


These signs occur only after an initial date itself or after a reckoning from an initial 
date, and usually in so isolated a way there can be no doubt their purpose is simply 
declarative or directive *. Besides numerous variants of those given, there are other 
signs that probably perform the same office, but as their meaning is not so self-evident 
I have omitted them. 


* The resemblance between the last glyph in the list and the character occurring on plates li. and Iii. of 
the Dresden Codex removes all doubt of the latter being a directive sign. It is employed so curiously in one 
instance that it is well worth while giving both examples of its use in order to illustrate the peculiarity. 
The reckonings it follows are from 4 Ahau-8 Cumhu (which, coincidently, is the beginning of the 54th great 
eycle of the Archaic era) to 12 Lamat, in both cases, but with different intervals. The reading on plate li. 
is this : 


Here the meaning, plainly enough, is: From 4 Ahau-8 Cumhu to the 12 Lamat, that is 8 days from the 
former (or initial) date. The reading on plate lii. is more complicated. There are two 4 Ahau-8 Cumhu 
dates followed by this reckoning : 


&) 


The 12 Lamat is not distinct, as here, but there can be no question of its identity, the reckoning being of 
exactly the same character as the other. ‘The reading here is: 4 Ahau-8 Cumhu, 4 Ahau-S Cumhu, to the 
12 Lamat, that is 8 days, 1 chuen and 5 ahaus from the 2 former (or initial) dates. The peculiarity here is 
that the directive sign indicates the reckoning to be from two dates—the only instance of the kind that has 


come under my observation. 
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FROM THE BEGINNING OF A GREAT CYCLE. 


The foregoing signs all occur after reckonings from the beginning of a great cycle. 
From this uniformity of use, and their general likeness, I think there can be no 
question of their being intended to express that fact. As nearly all the signs of this 
class are convertible, these might also at times indicate that the reckoning was to the 
beginning of a great cycle, or simply declare a date to be the commencement of one. 


FROM THE BEGINNING OF A CYCLE. 


The first of these signs follows a reckoning from the beginning of a cycle; the 
second, a reckoning to the beginning of one—or rather, it declares the date reached to 
be so. The other two are not so demonstrable; but as they are among the most 
puzzling of the glyphs, and as they always appear to denote some kind of a reckoning 
from the beginning of a cycle, I put them here in order to focus attention upon them. 


FROM THE PRECEDING DATE. 


As the first three of these glyphs occur only after reckonings from a preceding date, 
I think their significance is limited to that; but the last glyph may at times indicate 
an initial date, as in several instances the date to which it refers is an initial one. The 
exact limitations of all the other directive signs, as well as this, can be settled only by 
longer study than I have been able to devote to them. 
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FROM A DATE SOME DISTANCE BACK. 


These signs occur only where the reckoning is from a date some distance back, and 
when it is neither the initial nor immediately preceding date. The numerical character 
of many of the directive signs already given cannot have escaped attention, but it is 
more apparent in these than in any of the others. At first look they might seem to 
indicate the number of removes of the specified date, or the number of intervening 
days; but as the three that are substantially the same point to dates of different 
removes and widely different intervals, the conjecture seems to fail. 


THE UNIVERSAL DIRECTIVE SIGN. 


I have reserved this glyph for special mention. In one or another of its various 
forms it might have gone into each of the foregoing lists, for on different occasions it 
seems to perform the duties of all the other directive signs, but in such a peculiar way 
that I am not able to demonstrate its exact value positively in a single instance. 
Unlike them, however, it is never used alone. It is always accompanied by one or 
more glyphs, constituting its suite, and therein lies the secret of its elusiveness. I 
think it is generally, if not solely, employed in cases where a part or the whele of the 
period indicated is not notated in the ordinary manner. An example or two will 


sufficiently illustrate what I mean: 
) 5 
ae, 
a 
© 
(ler 


These six glyphs are the only ones between two dates which are just 13 ahaus, 3 chuens 


96 THE ARCHAIC MAYA INSCRIPTIONS. 


and 9 days apart in the annual calendar, as shown in the usual way by two of the 
glyphs. But I suspect—for the matter is not susceptible of satisfactory demonstration 
—that the dates are here denoted to be much farther apart; in fact, that they are 
actually 5 katuns, 18 ahaus, 11 chuens and 9 days removed from each other. The 
difference is exactly two calendar rounds, and that fact I conceive to be expressed by 
the upper and lower pair of glyphs, in this way : Reckoning thence (from the preceding 
date) a calendar round, 13 ahaus, 3 chuens, 9 days, and reckoning thence an additional 
calendar round. The glyph that should represent the calendar round here is composed 
of two characters, the prefix denoting 20 and the mask-like symbol 949, according to 
my theory, which numbers multiplied together make 18,980, the days in a calendar 
round. It may appear strange that there should be a sign for so odd a number as 949, 
but that is one of the important numbers in Maya chronological reckonings, and it is 
likely that there are many signs for it. The repetition of the directive and calendar- 
round signs, instead of embodying the purport in a single expression, is something for 
others to explain. I know only that the style of the inscriptions is very redundant, as 
the next example also will show: 


The reckoning here is from the beginning of a great cycle. A notation of 1—6—7 x 12 
(the 12 erroneously appears as 13) precedes the glyphs and is to be incorporated with 
them. That reckoning shows the difference between the dates in the annual calendar ; 
but the real difference, I think, includes twenty calendar rounds in addition, the full 
notation being 2—14—0—15 x12. The additional period I suspect to be expressed 
by the two middle glyphs—that to the right being a sign for the bissextiles, its prefix 
denoting 20 of them, and the one at the left in some way indicating 13, the number of 
bissextiles in a calendar round, making a total of 260. That is, instead of directly 
saying twenty calendar rounds or notating the period in the usual way, it is indicated 
by giving the number of bissextiles that would accrue in it. If my surmise be correct, 
the reading of this notation should be as follows: 1—6—7 X12, reckoning from the 
beginning of the great cycle, and 13 20-bissextile periods—from the beginning of the 
great cycle. ‘These interpretations are put forth more as suggestions than assertions. 
I do not wish them accepted on my authority, as there is more than a possibility of 
their being wrong, and I desire to avoid misleading any one. For myself, I have 
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hardly a doubt of their correctness, but the matter by its very nature evades proof. 
The examples given occur on the Tablet of the Cross, in a series of consecutive 
reckonings that run from the beginning of the great cycle to that of the 9th cycle. 
In addition to the computations notated in the ordinary way, an amount of time that 
can be designated in no way I can conceive except by the construction I have put upon 
the foregoing glyphs is required to fully cover the interval. If there were only these 
two kinds of reckoning to deal with, the matter could be easily determined. But there 
are three places where the notation is in still another style, as yet unintelligible to me. 
These exceptions, however, do not materially affect the point in question, for, after 
making reasonable allowance for them, the greater periods which I suppose to be 
expressed by the foregoing symbols remain necessary as ever to the calculation. Other 
unfamiliar characters are coupled with this same directive sign; but as I could only 
speak conjecturally of them, as of those already given, I will not pursue the subject 
further. 


THE HAND AND SCORE SIGN. 


Here is another directive sign whose different shades of meaning it is impossible to 
determine at present. Until we have a better knowledge of the numerals we can only 
assign to it generally the sense of “ during,” but with that knowledge it will be the 
surest guide of all. It is employed, I think, to show the number of scores of days 
from the beginning of a katun or cycle, as the case may be, to the date immediately in 
question. But, beyond this vague surmise, it will have to be left in abeyance for 
awhile, as so many things of whose significance we are uninformed must be taken into 
consideration in analyzing its values—the particular position of the hand ; the presence 
of additional factors, as the stick in the last glyph; the single, double or triple nature 
of the score sign at the end of the finger; and the unfamiliar character of most of the 
numerals used in connection with it. It is of great service, however, even with the 
faint knowledge we have of it; for when we find it accompanying a symbol indicating 
a particular katun or cycle, we know, though unable to determine the exact point, that 
it is directing us to a date which occurs during that period. 
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DETER MN ATT VES LGAs: 


I know for a certainty of but few signs to which the term determinative, strictly 
construed in accordance with its use in connection with Egyptian hieroglyphic writing 
—that is, equivalent signs employed to denote in another way that which has already 


been expressed—can be applied; but I think that a more thorough knowledge of the 
elyphs will reveal this class to be quite numerous. The determinative feature is very 
strong in the Maya language, as stated in speaking of the numerals, and it is only 
reasonable to suppose that it was equally prominent in their graphic system. ‘Through- 
out the inscriptions there are many characters that appear to be superfluous—I mean, 
glyphs that seem to be uselessly attached to series whose import is complete without 
them, and to which apparently they give no additional meaning. I suspect most of 
these characters to be determinative signs, merely repeating in another fashion what 
has just been stated, in order to avoid all possibility of misunderstanding. They may 
denote some distinction in quality, class or order, but, if so, I have failed to detect it 
in any case. I can discover in them nothing but equivalency and repetition. 


The two glyphs here given are equivalents. Each is a symbol for the 120-day 
period, or week round. The specific number of days is designated in both—in the 
first by the elliptical character for 10 and the double 7¢& sign for 12 multiplied together, 
making 120; in the second, by the same process, only that 12 is there represented 
by an animal head. Both glyphs occur frequently in this single state, but occasionally 
—whether the writer thought the sign required elucidation, or whether the sculptor 
found more space at his disposal than the simple form of the symbol would becomingly 
fill—the yaxkin sign is appended to each of them. ‘The sign for Yaxkin represents 
120 days, according to the theory I have advanced of the numerical values of the 
month symbols. As there is no other conceivable purpose this sign can serve in the 
relation here shown, I believe it is merely used determinatively to repeat and emphasize 
the fact that the preceding characters signify 120 days. 
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This glyph occurs immediately after a date that is the beginning of a 
10th ahau. ‘The first character is the sign commonly employed, by 
itself, to denote that circumstance. It is a modification of the quadrated 
sign for 20 which forms its characteristic feature. There are many 
variants of it—ain fact, I doubt if it ever occurs twice in the same shape; but, whatever 
the variation, it never fails to indicate a 10th ahau or an even 10-ahau reckoning. 
Being so common and apparently unmistakable, it does not seem at all necessary that 


its meaning should be repeated here, but for some reason it is, and by a sign less 
common and intelligible. The purpose may have been to familiarize the public with 
the rarer sign by using it as a determinative of the better known one in a position 
where it was impossible to mistake its significance—for they occur on a Tikal tablet, 
the only signs between a date and a reckoning, the context proving the two characters 
to be synonyms. But we are not left to infer the meaning of the determinative solely 
from that circumstance. In the table showing the series of ahaus and their equivalent 
signs, on Stela J, Copan, the 10th ahau is represented by this identical character; so 
there can be no question about its meaning, or about its being used as a determinative 
in this particular case. 


13* 
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DECLARATIVE SIGNS. 


Tuis class of signs is very large. It includes not only most of the characters used at 
times directively or determinatively, but all of the period symbols become declarative 
by having a beginning sign affixed to them. Thus, the bouquet sign, when attached 
to Ahau to indicate it begins an ahau period, renders that day symbol a declarative ; 
and, similarly, these glyphs are all declaratives, proclaiming alike the beginning of a 


12th katun; for, though the last appears to denote the 10 Ahau to be simply the 
beginning of a katun, we know that during the cycle in which the date in question 
occurs no katun but the 12th begins with 10 Ahau. 

But the signs commonly made use of for declarative purposes are different from 
those ordinarily employed to denote the same periods. The following are the ones 


most frequently used in connection with the katun: 


The first of these usually precedes a date, announcing it to be the beginning of a 
katun ; the others follow after dates. The second glyph means, literally, the beginning 
of a 20th ahau ; but as the beginning of a 20th ahau must always be the beginning of 
a katun also, the symbol when used declaratively becomes transformed from an ahau 
into a katun sign. I desire to call attention to the third glyph particularly. It is 
composed purely of numeric elements, with the exception of the beginning character. 
The main part is a sign for 18, The subfix is one of the characters for 20 raised to 
twenty times its value by partial striation of the curve representing 5. The two 
numbers multiplied constitute the number of days in a katun—18 xX 400=7,200. In 
the last glyph. the value of the subfixed sign for 20 is not increased, but the same 
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result is obtained by putting an additional sign for 20 at the side. To illustrate what 
I believe to be the principal upon which glyphs were developed, I give here a series 
of signs showing the growth of this one from the time it is simply 18 x 20=360—the 
equivalent of an ahau—till it reaches its perfect form as a concise katun symbol: 


ce e is 
ye a2 rik) a) 
CS cal Z ie fs EID GIO 


Here it is made manifest that the part of it representing 18 is composed of two 
signs for 9. In the first three glyphs the three small circles denote the 9 that in the 
others is expressed by cross-hatching. The other 9, represented by the peculiarly 
arranged lines underneath, is constant throughout all the symbols. All the affixes are 
signs for 20, except that in the last glyph, which, as I have said, is a 20 sign increased 
twentyfold by striation. 


I have spoken of two declarative signs signifying that a date is the beginning of an 
ahau—the one accompanying the day Ahau, and the glyph consisting of two signs for 
20, multiplied to make 400. ‘They and the first of the subjoined list are the only ones 
I know that declare the beginning of an ahau in the abstract. Usually the specific 
number of the ahau is given, as shown in the rest of these signs: 


The numerated symbols here denote respectively a 5th, 10th, 17th and 15th ahau. 
It will be observed that the beginning sign is not a constant attendant either here or 
in the preceding examples, the practice in many instances being to simply declare a 
date to be a 10th, 13th or 15th ahau, or a katun, as the case may be, without 
particularizing that it is the beginning of it. 

The declaration is not always as direct or plain as in the foregoing 
examples. Sometimes a day sign is employed as an intermediary, as 
here shown. ‘The reading here is: 8 Ahau-13 Ceh, the beginning 
day of the 9th cycle. The day plays a conspicuous part also in a 
curious instance of double declaratives. Unfortunately the inscrip- 


tions are so badly defaced in every place but one where the examples 
in question occur that it is difficult to get a good drawing, but the purport of the signs 
is nowhere doubtful. The subfix or sub-subfix—yery variable, as though anything 
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unusual in that position would serve the purpose—to the day symbol in these cases is 
a declarative sign denoting it to be a repeated date. There is no repetition of the 


month symbol in any instance, but a declarative sign follows instead showing the 
position of the date—as, in the first example above, that it is the beginning of a katun; 
or, in the second, that it is the beginning of an ahau. 

Almost innumerably varying examples of declarative signs and their use—not only 
in connection with the ahau, katun and cycle, but with other periods—might be given; 
but as they would practically be a repetition of what has been stated, and as the 
examples already given will suffice for all ordinary purposes, I shall pass on to other 
matters. 


EXCERCISE Ss) UN  DEGUPH IE Rev OE Nat: 


It is but just that I should give the reader an insight into the processes by which my 
conclusions have been reached, thereby enabling him to judge of their correctness for 
himself. I have already gone pretty thoroughly into the considerations for constructing 
the calendars in the way I have, and incidentally have explained the reason for 
attaching to many characters and combinations the value I do. ‘The range is too 
extensive for me to attempt to cover the entire ground, so I shall limit myself here to 
what will probably be to the general reader the most interesting part of the whole 
study—an exposition of the means by which the significance of particular glyphs is 
determined. 

As everything is necessarily experimental at the start, we have to begin with mere 
assumption, or else there could be no beginning at all. Of course, these assumptions 
are not made at random. ‘They are founded upon at least a reasonable degree of 
probability. But, no matter how certain the foundation may appear, we are not 
justified at first in regarding our ascriptions as anything but tentative. If the result 
meet expectation in a single trial of our surmise, it is fortunate; if in a second, there 
is cause to be hopeful; if in a third, the promise of confirmation becomes bright ; but 
not until the value we have ascribed to any certain character is exactly and completely 
fulfilled in every situation in which the character occurs, can it be considered to have 
been removed from the realm of assumption to that of fact. Unfortunately there is 
not enough material to render the trial thoroughly satisfactory in all cases, so that the 
meaning of many glyphs must remain in the tentative stage until such time as we have 
ampler material for comparison. But that should not deter us from advancing to the 
utmost limit we may and holding the outposts boldly. It is likely that some of our 
conscripted recruits will scatter before the onset of inscriptions yet to come; but the 
calendars, the period symbols, and the great bulk of the rank and file, will stand like 
the Old Guard. Ihave no fear of the final outcome. With courage, patience, and 
perseverance we shall conquer every difficulty and subdue these defiant glyphs into a 
submissiveness to our understanding as complete as that of our own alphabet. 

The struggle I had to obtain the meaning of the first few glyphs was a hard one, 
and the story of it would be more tedious than profitable or entertaining. But the 
knowledge of every additional character increased my vantage ground and rendered 
the next step easier, so that gradually I gained insight into things which seemed 
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impenetrable at the start. The two general lines upon which I have operated are the 
one where the reckonings and dates reveal unmistakably the value of signs, as the 
period symbols and face numerals, and that where characters can be brought to trial 
at the bar of periodicity. Other practices, of course, came in incidentally—in so hard 
a struggle no resource must be overlooked—but those were the principal ones. ‘To 
find a place where I could corner a glyph in either of those ways was almost equivalent 
to making it stand and deliver its meaning to me. Hence, I have hunted with avidity 
for dates, reckonings, and periodical recurrences. 

The richest treasure in this respect—the one which comes nearest to being the 
Rosetta stone of the Maya mystery—is the inscription on the north and south faces of 
Stela J, at Copan. Maudslay divined its importance, and gives an extra plate of it 
with the glyphs separated so as to accord with the respective ahaus. It is reproduced 
here. The purpose of the inscription is so manifestly to give a table of the ahaus with 
computations of the days respectively embraced in them, a number of certain other 
time measures according with different ones, and in many instances equivalent signs for 
the period denoted, that nothing is wanting but the time and patience to unravel its 
details. But there is almost as much ill as good fortune about this tablet.. Its space 
did not allow a complete series of the ahaus to be given; the last two glyphs are 
hopelessly obliterated, while others are injured beyond sure recognition ; and the whole 
first part of it is so defaced that nice distinctions, especially in the numeral characters, 
cannot be made out with anything like certainty. But, such as it is, we will go 
through it serially. As in print we cannot come back to apply subsequently obtained 
information, in speaking of the earlier characters I shall have to anticipate a few 
things that properly should be spoken of only later on. We start with the assumption 
that every glyph following a particular ahau represents it or its value in another way. 
The fact that there is no 20th ahau—which, so far as the symbol that numeral is 
attached to is concerned, means no ahau at all—shows that one full ahau, or 360 days, 
is considered to have passed when the table begins. 


FIRST AHAU.—360 pays. 


2nd glyph.—The upper character is one meaning beginning, or from the beginning, 
as we have learned from its use elsewhere with directive and period signs, so there will 
be no necessity for speaking of it again. The inference is plain that the characters 
under it represent the number of days in the single ahau that has passed. They 
consist of a composite sign surmounting two opposed coils—the coil, however, not 
being as plain in this particular instance as in succeeding ones. We have long suspected 
all forms of the coil, where it went beyond a mere curve, to be indicative of 9, and 
the subfix of the ahau symbol has pretty well satisfied us of it. Now, these are 
identical with the coils in that subfix, but they have not the centerpiece between them 
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which there multiplies them by 4. Hence, these must stand for 18 simply, one of the 
commonest constituents of 360, the ahau number of days. In that case the other 
factor must be 20, represented by the composite character above. 

3rd glyph.—Here we recognize the double cauae character, which we know stands 
for 20 days, from its employment in the symbols for the calendar round and cycle. It 
follows that the head above it must imply 18, but unfortunately it is too mutilated to 
clearly make out if it has the characteristics of the ordinary 18 face or is a variant. 


SECOND AHAU.—720 pays. 


2nd glyph.—The same two coils; hence the composite character above them here 
must denote 40. 

3rd glyph.—The 10-day sign qualified by three characters that should aggregate 72. 
We should not be able to make them out but for knowledge subsequently gained. If 
you will look down to the 7th ahau you will see, in the second glyph, the under one 
of these three characters. Its position there proves it to be 35. The middle numeral 
is a bar with a band crossing it obliquely in the center—a sign for 9; but here there 
are two other partial bands, so that presumably it is three times nine, or 27. We are 
yet ten short of the necessary total. In the top sign, we know the ahau stands for 4, 
the hand ordinarily for 5; but as the upright thumb by itself means 1, the hand in this 
position evidently has the value of 6. 


THIRD AHAU.—1080 pays. 


2nd glyph.—One of the coils disappears here and a sign for 3 takes its place. As 
the 9 element, which is an indispensable constituent of the ahau total, would be lost 
by addition, this 8 must serve as a multiplier—9 xX 83=27 x 20=540 x 2=1080. The 
multiplication also shows us that the duplicate character at the bottom has here but 
a single value. 

3rd glyph.—The yax character which in the month symbol has the value of 4, an 
outflaring sign which in another inscription distinguishes a 15th katun, and a character 
that must signify 18, to make up the complement of days—15 x 4=60 x 18=1080. 

4th glyph.i-We must infer this to be an arbitrary sign, equivalent to a 3rd ahau, or 
three ahaus. 

FOURTH AHAU.—1440 pays. 


It will be observed that the reckoning of the days is missing here—a fact that will 
become important when we reach the next ahau. 

2nd glyph.—As a portion of this is obliterated, we will pass it by. It is a waste of 
time to study illegible glyphs when the missing part is not restorable from what is 
left or from the context. 

ard glyph.Same remarks. 
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FIFTH AHAU.—1800 pays. 


2nd glyph.—18 x 40=720 X 2=1440; hence this glyph should have gone with the 
preceding ahau. 

3rd glyph.—A symbol which appropriately denotes the beginning of a 5th ahau in 
several other places in the inscriptions. I call attention to the peculiar character of 
the wing, or whatever it may be termed. It is not the ordinary form, signifying 20, 
but must have the value of 36—10 x 5=50 x 36=1800. 


SIXTH AHAU.—2160 pays. 


2nd glyph—The under number being 4 here, the character above the coils should 
represent 30, but instead it represents only 25—18 x 25=450 x4=1800; hence this 
glyph should have gone with the 5th ahau. 

3rd glyph.—tThe 20-day sign again, qualified by a character which the connection 
requires to be a sign for 108—108 x 20=2160. 

4th glyph.—An arbitrary sign, probably, for six ahaus or a 6th ahau. 


SEVENTH AHAU.—2520 pays. 
Ind glyph.—18 x 4=72 x 35=2520. 


drd glyph.—Two of the characters encountered above reappear here, associated with 
a knot, which we know to be a sign for 5 or some of its multiples. As neither 10, 15, 
nor 20, added to the other characters, would form a number that would be an even 
divisor of 2520, we must consider this a sign for 5, and the character underneath it to 
represent 60—10+27+5=42 x 60=2520. The subfix here, consequently, notwith- 
standing its resemblance to the character representing 72, can have no value, but must 
serve merely as a pedestal, as it does under the day symbols. 


EIGHTH AHAU.—2880 pays. 


2nd glyph.—18 x 40=720 x 4=2880. 
ard glyph.—l|8 x 40=720 x 4=2880. The subfix is without value here also. 
4th glyph.—Too defaced to justify any estimate of it. 


NINTH AHAU.—3240 pays. 
The computation, if there was one, and the equivalents are defaced beyond the 
possibility of recognition. 
TENTH AHAU.—3600 pays. 


The ahau sign here differs from all the rest. It is the symbol used in a Tikal tablet 
to denote a date to be a 10th ahau. 
14* 
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2nd glyph.—The two coils do not appear here, only one, but that one is qualified by 
a curve, signifying 5. As it cannot be added without destroying the 9 element, it 
must serve as a multiplier—9 x 5=45 x 40=1800 x 2=3600. The 2 sign here looks 
something like the ahaw character for 4, but the context requires it to be 2 

3rd glyph—tThe symbol that everywhere denotes a 10th ahau or an even 10-ahau 
reckoning, with the character that commonly constitutes its center placed 
beside it. As these 10-ahau symbols are often useful in determining the 
location of dates and the length of reckonings, I give here another of 
them, which is used interchangeably or in association with the foregoing. 


ELEVENTH AHAU.—3960 pays. 


2nd glyph.—The stone is so badly mutilated that this glyph cannot be restored with 
certainty. If the characters that are tolerably preserved be 5, 9, and 2, the other 
should be 44, but I distrust their identity. 

3rd glyph.—There may be two glyphs here, though I ank not. ‘The 20-day period 
being the factor to be raised, it requires 198 for a multiplier to bring it to the 
necessary total. The character to the left of it being one there is good reason for 
supposing to represent 73, and the right-hand sign at the top being 18, it follows that 
there can be no multiplication of these numerals but that they must be added; hence 
the remaining characters must aggregate 107. The comb sign—though duplicated 
here, as in many other places, to give it a more ornamental effect—probably represents 
but 20. That leaves 87 to be accounted for by the remaining character. It is a sign 
that occurs many times, but its central part is seldom twice alike, sometimes being a 
single bar, sometimes two, and again something quite different. Here it has the 
appearance of the spire in the akbal sign, which stands for 7. On either side isa 
comb sign for 20, raised to twice that value by a line of dots. It is possible, therefore, 
that the two together may represent 80, the particular center part in this instance 
raising the full value of the character to 87. 


TWELFTH AHAU.—4320 pays. . 


2nd glyph.—At first view the principal factors appear to be identical with the 
characters representing 108 and 18. But the ball in the center of the first is double, 
and there is cross-hatching on both, which may modify the meaning. The character 
at the bottom seems to be only a beginning sign, though its form is somewhat unusual. 
If the right-hand sign be 18 and the subfix nothing, the other character must repre- 
sent 240; but there is too much uncertainty involved to warrant. confidence in this 
deduction. 

3rd glyph.Here again we are nonplussed. We know the bouquet sign for 6 (the 
same as that over the symbol for Zac) and the yméx character for 5; but the latter has 
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a peculiar marking at the top, and we do not know how that may alter its value. The 
character over it may be a multiple of 20, as it has the general appearance of the wing 
sign for that number, with a qualifying mark at the left part of it. For a reason that 
will be made evident later on, we will assume that it represents 120, and the yinix 
character 6—120 x 6=720 x 6=4520. 


THIRTEENTH AHAU.—4680 pays. 


2nd glyph.—Here the signs for 9, 5 and 4 are plain, indicating that the other 
character must be 26—9 x 5=45 x 42=180 x 26=4680. 

3rd glyph.—The chief factor here is a 260-day sign which we encounter elsewhere. 
It consists of the ahaw sign, doubled in value by the surrounding row of dots and 
enclosed in the ymix character for 5—4% 2=8+45=13—and then multiplied by 20, 
denoted by the duplicate comb sign below—13 x 20=260. There are just eighteen of 
these periods in 13 ahaus; hence the character to the right must represent 18. 

4th glyph.—A beginning sign before a glyph that must necessarily be a symbol for a 
13th ahau or thirteen ahaus. 


FOURTEENTH AHAU.—5040 pays. 


2nd glyph.—There is doubt if this was intended for a single glyph, or if two glyphs 
were artfully or accidentally mixed up. The characters, moreover, being so nearly 
illegible that there is no certainty about them, it would be useless to attempt a solution 
of the puzzle. 

3rd glyph.—A head that appears to be a compound of the chuen and ahau heads. 
As it probably represents an ahau, the sign in front of it must stand for 14. 


FIFTEENTH AHAU.—5400 pays. 


2nd glyph.—The 9, 5 and 4 signs are plain here; the other character, therefore, 
must be 30. 

3rd glyph.—tThe 5-ahau character, qualified by a sign that must represent 3—the 
whole being a symbol for a 15th ahau, or fifteen ahaus. 


SIXTEENTH AHAU.—5760 pays. 


2nd glyph. different character qualifies the coil here. It must stand for 4— 
9x 4=36 x 4=144 x 40=5760. 

3rd glyph.—The same form of the ymia character encountered at the 12th ahau is 
again the central figure, but here it has a 20 sign under it, which presumably raises it 
to 120. Ifso, it requires to be multiplied by 48 to make up the total number of days. 
The signs for 18 and 10 leave 20 to be supplied by the other character, which is the 
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skeleton jaw, an invariable sign for 10, here doubled in value by the row of dots in the 
upper part. 

The manner of piecing out the numerals in some of the above instances has been 
too forced for the result to be regarded as altogether trustworthy; there are also 
several inconsistencies or errors; but, take it all in all, the number of occurrences in 
perfect accord with our assumption is too great to be attributable to accident, and we 
are therefore justified in believing our theory to be correct, however we may have erred 
in particular applications of it. We have gained a great deal more than is apparent at 
a first glance. Not only have a considerable number of equivalents for different ahaus 
and symbols for minor time periods been identified and the value of many new numeral 
signs established, but—more important than all this—we have satisfied ourselves that 
there is a plan underlying the employment of a portion of these signs which is capable 
of almost unlimited variation and extension. It can be best shown by a simple list of 
the composite numerals and their elements. 


COMPOSITE NUMERALS. 


Cace ) 
20 25 26 30 35 
SD if) 
40 18 27 36 45 
Elements of which they are conposed. 


DA RrwWW@QR 
4 5 6 9 40 10 45 


2 3 


This exhibit requires no explanation; it is self-explanatory. I will only direct 
attention to the possible fact that in the reverse curve, one of the signs for 10, is the 
original wing, which by different styles of striation and dotting becomes a symbol for 
higher numbers. 

I shall next give two extracts from the second tablet in the Temple of Inscriptions. 
They are not reckonings between specific dates, but simply exercises showing different 
ways of scanning time and notating periods. ‘They illustrate one of the three purposes 
I attribute to the inscriptions—the educational one. If the tablets were mere shrines 
or chronological records, there would have been no necessity for repeating the same 
time-measure over and over, consecutively, with no other apparent object than to show 
that it could be expressed in a variety of ways. But repetition, being the plainest and 
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easiest way in which the variations could be taught, would naturally be resorted to 
as an educational means; therefore, that which appears to us merc tautology or 
redundancy was probably a skilful design for familiarizing the Maya youth with the 
elaborate code of chronological symbols. ‘These glyphs are to be read in lines across 
the page. The entire nineteen occur in consecutive order, as here given :— 


We are familiar with three glyphs in each line—the first, fifth and sixth, numerating 
them by the full line. The first is a katun symbol; the fifth, the 108-day sign multi- 
plied by a 400 subfix—l08 x 400=43,200—equivalent to six katuns; the sixth, a 
symbol for the cycle. It will be observed that all the first, fourth and sixth glyphs 
have beginning signs, while all the rest are without them. The purpose, therefore, 
appears to be to reckon from a beginning katun, by two stages, to the beginning of a 
cycle. Counting back six katuns from the beginning of a cycle, brings us to the 
beginning of the 14th cycle; thence backwards thirteen katuns, to the beginning of 
the 1st katun—not the 20th. Hence, this formula must read :—‘ From the beginning 
katun ... 13 katuns ... to the beginning of the 14th katun ...1 108400 (or 
6 katuns) ... to the beginning of the cycle.” The second glyph in the first line, with 
slight modifications, appears above the images on several stele, and forms the base of 
the cross on the celebrated tablet at Palenque. It is the symbol representing thirteen 
katuns, in my construction of the formula. The importance of the 13-katun count in 
the Maya chronological scheme sufficiently explains, to my mind, the prominence of 
this sign among the sacred symbols. But I desire to point out where I think the 
teacher got in his work. ‘The children must have been pretty familiar with this 
particular 13-katun symbol, for it had been conspicuously before their eyes ever since 
they had been old enough to attend worship, and they may have said their prayers to 
it many a time; but probably it was the only symbol for that period they knew of. 


112 THE ARCHAIC MAYA INSCRIPTIONS. 


So at the proper age they were taken to another temple—a sort of high school, as it 
were—and shown this sign incorporated into an instructive formula, and then were 
shown the same formula right over and over again, with equivalent signs substituted 
for this and some of the others, but retaining its general character so as to impress 
them in a way they would never forget it. It would not be a bad method of teaching 
even now. If there were any reason to doubt the character being a sign for thirteen 
katuns, the two substitutes in the line below would remove it. There not only is the 
number of katuns designated by the trinal sign for 13 which is used with the great 
cycle symbol in initial dates, but, for fear the variant katun sign may not be intelligible 
enough, the ordinary katun head is placed after it as a determinative. Unfortunately 
the variant in the last line is too badly damaged to be made out distinctly. What the 
last glyph in all three lines means I do not know, but I suspect them to be variant 
cycle symbols used determinatively. The middle one is common, and seems always to 
relate in some way to the beginning of a cycle. The next example I shall give occurs 
on the same tablet, a short distance from the foregoing one. Some exercises in minor 
time-periods are gone over, and then the cycle is reverted to, but this time two cycles 


are dealt with instead of one. 


There are many new characters here, and there is more variety in the substitution ; 
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but as the reader is by this time familiar with the principal symbols and the method of 
scanning the lines, I shall not pause to point out the different variants, but simply give 
my idea of the reading. I think the sense of the three passages is identical, and believe it 
to be this :—‘*‘ The beginning katun . . . . commencing a double cycle computation . 

1 108 x 400 (or 6 katuns).... to the beginning of a 7th katun.....10 katuns... 
to the beginning of the 17th....4 katuns, to the beginning of the Ist katun.... 
13 katuns, in the second reckoning ....to the beginning of the 14th katun.... 
to the beginning of the cycle.” It was not deemed necessary this time to explain the 
13-katun symbol in the fourth line by the use of a determinative, the pupils being 
thought to have become sufficiently acquainted with it from the preceding exercise 
probably. I shall not attempt to analyze the various symbols. The elements of some 
of them are yet beyond myreach. ‘That they are all combinations of signs for numerals 
and time periods is self-evident. For the present we must accept them simply for 
what they stand here. But in the eventual analysis of these and other known texts, 
and the gain we shall thereby make in our knowledge of particular characters, lies the 
only way by which we shall be able to penetrate into the secret of glyphs as yet 
absolutely unknown. 

The examples thus far have all been of a similar character. They are what I regard 
as lessons, designed for the instruction of students in variants and equivalents and the 
different ways of computing and scanning. I shall now give an example that has a 
wider range. It is from the third tablet of the same temple, and is a fair average 
specimen of the inscriptions in general. I select this particular example because it 
has more variety than could be found in most extracts of equal length, and because it 
goes far toward substantiating my contention respecting the bissextile sign. It is an 
exercise also, but of a different kind, and it possesses the additional value of being a 
record of specific dates, with reckonings to correspond. Before giving it, however, I 
wish to call attention to a glyph that will figure in it quite prominently—this :— 


The glyph is of frequent occurrence. I believe it to be—or to have been originally— 

a day symbol, and I give the four examples above in order to show the variety of 

characters by which 20 and 13, constituting the 260-day number in this case, can be 

expressed. But if the glyph means, or ever meant, a day, it is not employed in the 

inscriptions in the same sense as are the other day symbols. Wherever the context is 

determinable it will be found that the sign never occurs except when the reckoning is 
BIOL. CENTR.-AMER., Archeol. 15 
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backwards. Hence I consider it safe to ascribe that significance to it—indicating a back- 
ward count—though for lack of certainty I did not include it among the directive signs. 

The extract begins at a point where the reckoning in the inscription, after having run 
consecutively from the 4th to the 13th katun of the 9th cycle and then leaped ahead 
to the beginning of the 10th cycle, abruptly breaks off. It is as follows:— 


The reading of the above, so far as I can make it out, is as follows:—[To the] 
10 Ahau.... 13 Yaxkin .... [that is] 1 calendar round.... {from a, or the 
same] date appearing some distance back.—8 days, 9 chuens [there is what appears 
almost like a trick here: the number of chuens is not designated by three 
dots, but by three signs for 3] .... [and] 12 ahaus .... reckoning backwards, 
[by] katuns [probably a manner of denoting the reckoning to be a long one] 
.... [to] 8 Ahau....13 Pop .... [1040] bissextile periods [in addition. 
It is impossible, with our imperfect knowledge of the Maya numerals, to say 
just how this number of bissextile periods is expressed; but a subsequent reckoning 
shows that 80 calendar rounds, or 1040 4-year periods, are implied here.].... 
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reckoning backwards .... [an unintelligible glyph; though, as it is very like some 
we have just seen employed in scanning the katuns, it probably has the same 
significance as the katun sign previously made use of to indicate a long reckoning | 
..-. [to the] 5 Lamat .... 1 Mol .... [that is] 8 days, 4 chuens... . [and] 
2 ahaus .... [from the} 3 Ahau, beginning a katun .... 3 Zotz .... a 20th 
ahau [or beginning of a katun].—1 day, 12 chuens....1 ahau .... 9 katuns 
.... [and] 2 cycles . . . . [the count covering] 18 calendar rounds . . . . [from, 
or to—for it is uncertain if the reckoning is intended to fix the position of the 
date 5 Lamat-1 Mol more circumstantially, or is a separate reckoning back from 
it] the 10th score [or 5th double score] of days, [in the] 7th cycle .... [and] 7 days 

... [from the] 20th [or beginning score]... . 1 Manik... .10 Tzec [There 
is a mistake somewhere, as the date at that point is 9 Manik-20 Zotz] .... the 
beginning of a 7th day [or 7-day period}—Reckoning backwards, [by] katuns ... . 
[an unintelligible glyph, though it probably indicates a period of some kind]... . 
8 days, 5 chuens....10 ahaus.... 11 katuns.... [and] 10 cycles.... [to] a 
date appearing some distance back [8 Ahau-13 Pop: the reckoning here is an 
exact repetition, though in a different style, of the first of the preceding ones]... . 
[from the] 6 Lamat.... 1 Mol... . [that is] 1 calendar round... . [and] 8 days 
.... [an unintelligible glyph] .... [from the] 10 Ahau ....13 Yaxkin.... 
appearing some distance back.—d Lamat—l Mol....4 Manik....10 Zip [I have 
no notion what these two isolated dates can mean, unless the former is a mere 
redundant repetition of the date from which all the reckonings have been made; but 
the latter has no apparent relation to anything else in the text|—1 cycle... . 
9 katuns....[{and] i6 ahaus....{an unintelligible directive sign; the reckoning, 
however, is from 10 Ahau-15 Yaxkin, beginning the 4th ahau of the 10th katun of 
the 10th cycle—showing an abrupt and unaccountable leap forward].., . [to the] 
20th [or beginning] score days .. . . beginning the 12th cycle. 

It will be seen that the 5 Lamat—1 Mol whose exact position in the chronological 
calendar is 54—_9—9—2—4 x 8, is the central point of the three principal reckonings 
in the foregoing extract. That date is also indicated by other reckonings in the 


preceding parts of the same inscription. Why it should have been given such 


prominence, it is at present impossible to say. It could not have been the beginning 


of any period of the annual or chronological scheme, nor of any other time arrangement 


of which we have a knowledge. The secret of its importance is as impenetrable as 


that of 8 Oc-3 Kayab, which occurs so frequently in other Palenque tablets. Were 
memorable events expected to occur at these dates? Did they mark notable astro- 


nomical conjunctions? If so, there is nothing in the context to indicate it—there is 


nothing, in fact, but the same eternal reckoning backward and forward, with no other 
The most interesting 


apparent purpose than just reckoning for the sake of reckoning. 
13) 
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thing about this extract to me is that it practically establishes my theory of the 
bissextile sign and one of its uses. ‘The two reckonings from 5 Lamat—1 Mol to 
8 Ahau-13 Pop cover the same interval—fully notated, in the ordinary way, in the 
second instance: 10—11—10—5~x8. Im the first instance only 12—9 x8 of this 
period is notated in the usual manner, leaving 10—10—17—14 x0 to be accounted 
for by the bissextile glyph and the one preceding it. This reckoning is the equivalent 
of 1,518,400 days, or exactly 80 calendar rounds. It is not expressed here in days, 
years, or calendar rounds, however, but by bissextile periods of four years each, of 
which 1040 are required to make up the count. That I am unable yet to construe 
the figures into that number does not shake my faith or induce me to ascribe an 
unwarranted value to any of them. I have learned to be patient, and can wait; the 
knowledge will surely come. 

I have expressed my conviction that a year and day count runs collaterally with the 
ahau reckoning in most instances, and that frequently the computation is carried on by 
that means alone, confessing at the same time my inability to discover the plan on which 
it is conducted. I shall give some examples here that may possibly be reckonings of 
that character :— 


These two glyphs are found quite frequently together. I take them to be a formula 
denoting 64 days, as in one instance they occur where that number of days is indicated in 
the ordinary manner likewise. ‘They are an equivalent, I think, of this other formula:— 


This I believe to be simply: 17 days, 14 days, 16 days, 17 days—that is, 64 days. 
Why this number of days should have any special significance, or why it should be 
expressed in so absurd a manner as in the latter instance, I cannot say. Neither can I 
tell why our own adopted prophet uses such an expression as “times, times and a 
half,” nor what he means by it. When it comes to the language of prophecy and 
divination, uninspired folks may as well throw up the sponge. ‘The Mayas may have 
been trying their hand at one or the other here—though I hate to think it. 
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These glyphs precede a reckoning of 537 days, in the usual way. The last is iden- 
tical, or apparently so, with a glyph that represents 17 days in a number of places. It 
is probable, therefore, that the other may be a sign for a 520-day period. ‘There seems 
to be no limit to the number of different day periods they had. 


The glyphs here shown occur between two dates that are 16 years and 1 day apatt, 
with nothing else intervening that appears to indicate the interval in the remotest 
way. I take the last glyph to be a 4-year sign, the numeral in front of it showing a 
total of 16 years—the extra day being expressed by the first glyph. 


These characters occur where I think a period of 48 years and 480 days is required 
to be accounted for. It will be observed that in the first glyph the face sign for 3 
is substituted for the head in the supposed 4-year sign above. I believe the period 
here indicated to be a 12-year one, which, multiplied by the 4 in front of it, dis- 
poses of the even 4-year count or 48 years. ‘The second glyph is the 120-day sign 
with a determinative, and, multiplied by 4, represents the 480 extra days. 

The claim of the foregoing symbols to the values I have respectively assigned to 
them can in no case be regarded as fully proved yet, but a very high degree of 
probability attaches to some of them at least. I could give many more examples 
of a similar character, but as all of them would necessarily be involved in the same 
uncertainty, it is not worth while. 

In closing this section I wish to direct attention to what is the most exasperating, 
if not most perplexing, feature in all the inscriptions. ‘The reason why most of the 
symbols that still baffle us continue to do so is that they do not occur often enough or 
in proper positions to afford a thorough trial of their meaning. But here is a series 
of glyphs repeated at least twenty times in as favorable a situation as could be desired, 
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and yet its significance defies our understanding. It follows immediately after most of 
the initial dates, sometimes the whole date preceding, and again the month symbol 
coming after it. Six is the least number of glyphs ever found in it, but I think 
that is the normal number, any excess being either extraneous matter or numerals 
separated from the characters to which they belong. There is considerable variation in 
the respective glyphs in different inscriptions, but the period type remains constant, in 
my judgment—the substitutes in all cases being equivalents, the only real difference 
existing in the numerals qualifying them. As good a single specimen as any is this, 
from Palenque :— 


We know the value of a number of these signs. The first is not recognizable here, 
but the substitutes in other places are unmistakable symbols for a day; but the 
qualifying numerals are what puzzle, just as in this case. The next character is the 
one employed so universally as a directive sign, but here it must stand for either a 
number or a period, as most of its equivalents consist of a hand and the 18-day 
character. If this replaces the 18-day part of its variants, the 10 sign under- 
neath it would indicate it to be altogether a symbol for 180 days, and the 10 in 
front would denote a value here of 1800 days, or exactly 5 ahaus. All the 
glyphs in this position have a beginning sign attached to them; so, it would appear, 
the days designated by the first symbol reckon up to this period, whatever it may be. 
The third and fourth glyphs are beyond our reach at present, though we can recognize 
enough in them to know that they indicate greater numbers than the preceding 
ones. The fifth glyph has a beginning sign in all cases, hence the two we have just 
passed by must carry a reckoning to it. Itis the 120-day sign multiplied by 9, making 
1080 days—or just 3 ahaus. The last glyph is the 108-day sign multiplied by 10, 
making just the same period—1080 days, or 3 ahaus. Is this last sign merely a 
determinative of the other, or does it supply the 1080 days to the beginning of which 
the reckoning was brought? But these are simple questions in view of the broader one 
—what does the series mean altogether? It is evident enough that its purpose is to 
fix the position of the date it accompanies relatively to some other method or methods 
employed by the Mayas to compute time. But what method, and in what way? I 
cannot master it, and therefore have dragged it forth to expose it to the concentrated 
attack of aspiring students. 


IY) 


A REVIEW OF THE INSCRIPTIONS. 


I HAVE arrived at the stage where a consideration of some of the inscriptions them- 
selves comes properly in order. As yet I am not master of enough glyphs to fully 
make out the meaning of a single tablet ; but I can decipher some of them sufficiently, 
I think, to justify the conclusion that no room remains for the record of any historical 
event. I was very reluctant to accept that belief, for I had entertained a hope that 
with the decipherment of the glyphs would come a flood of light, revealing all the 
mysteries of the Maya civilization. But every advance I made in reading the inscrip- 
tions tended to dissipate that hope, until I was at length unwillingly forced to the 
conclusion that, primarily, the inscriptions were intended to serve the purpose of 
calendars for the use of the whole populace ; secondarily, that they were in part text- 
books designed to assist teachers in the initiation of their pupils into the science of 
mathematics and chronology; and, thirdly, that they were either objects of veneration 
or always made accessory to such objects. 

Such formal and unzealous adoration as we can conceive possible to be given to 
abstract numbers or the multiplication-table was undoubtedly paid to them. We see 
everywhere priests and their acolytes making offerings to objects constructed purely of 
numerals. ‘The inference is plain; the knowledge of numbers had wrought such 
marvels for them that in the absence of anything more marvelous they deified 
numerals and worshiped them. But these adoratorios were also school-houses and 
colleges, and the text of the worshiper became the text-book of the student. In 
different inscriptions is to be found the entire chronological curriculum ; so they are 
not unlike Hamlet’s players, being abstracts and brief chronicles of time. It is not 
unlikely that there were peripatetic schools in these Archaic cities, asin Athens. I 
can picture to myself the venerable teachers ranging their pupils in front of these 
inscriptions and lecturing them upon the principles and practice of chronology. But 
far above and beyond their use for purposes of worship or tuition was their service to 
the people in the capacity of public calendars. 

It may appear absurd, at a first thought, that temples, monuments, and altars should 
be covered with elaborately carved inscriptions that record nothing but dates and other 
forms of time reckoning. But a little reflection should convince one that such inscrip- 
tions, under certain conditions, would not be preposterous, but the wisest and most 
useful of records. A calendar is an indispensable requisite of civilization. In fact, 
the existence or non-existence of a chronological system is the distinction between the 


120 THE ARCHAIC MAYA INSCRIPTIONS. 


two broad states of mankind. The very attempt to construct one is the first step 
toward evolution from savagery, and a completed calendar of any kind is proof that the 
transition has been accomplished. In the savage state, where there are no business 
obligations to be punctually discharged, no civic or religious ceremonies to be observed 
at fixed times, no fiscal regulations, no registers, no history—nothing, in short, requiring 
perfect accuracy of date—there is no necessity for more comprehensive or intricate 
divisions of time than the natural system of new moons and seasons. But the affairs 
of men will not forever conform themselves to the returns of the seasons or the changes 
of the moon. With increasing intelligence there will arise occasion for marking sub- 
or super-annual and inter-lunar dates, and of this necessity will in time be born an 
artificial method of measuring time, more exact and systematic than the natural one. 
The mere existence of such a method implies civilization. 

It would not be rash to assert that chronology enters more generally and extensively 
into the lives and affairs of a people than any other single factor of their civilization. 
Their actions are regulated by it throughout the whole range of economies—domestic, 
industrial, social, religious, and political. Deprive the world of the hour-glass, sun- 
dial, clock and chronometer, the common and nautical almanac, the counting-house, 
chronological and church calendars, and there would quickly ensue a confusion that 
would totally disorganize home life, labor, society, business, religion and government, 
if it did not destroy civilization itself; for such a deprivation would be the loss of the 
principal means by which mankind have worked their way up from savagery. 

Bearing in mind this conception of the vital importance of the calendar toa civilized 
state, ought it excite our wonder that a people who probably realized that importance 
more vividly than we, should have utilized temple and stela and altar to furnish the 
public necessary chronological data and perpetuate a discovery so laboriously achieved ? 
On the contrary, considering all the conditions, I think we should regard it as the 
most sensible and beneficent thing the rulers could have done. ‘The result proves the 
wisdom of their course, for without these inscriptions all knowledge of their calendar 
would practically be lost, while the least reflection will reveal the utility of it. The 
art of printing in any of its forms was unknown, and with their elaborate graphic 
system books must have been of a cost precluding their purchase except by the very 
wealthy—if indeed their possession was not forbidden to all but rulers and priests. 
Hence, probably, there were few or no citizens outside the rich and privileged classes 
who had almanacs or chronologies of their own. Yet the necessity for them was, to a 
degree, the same as with us to-day. Housewives, husbandmen, merchants, travelers, 
money-lenders, tax-gathers, priests, devotees, students, statesman, magistrates—every 
one from the veriest peon to the supreme ruler—had each a special and alla general 
interest in knowing the current day, month and year, when some certain other day 
would occur or had occurred, what ahaus, katuns, or cycles had passed since some 
specified event, or must pass before some stated conjuncture—and the thousand and | 
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one other problems involving accurate time measurement. For their daily use they 
had the art of dialing and of divining the hour from the position of the stars. Beyond 
this they must have been dependent for time reckoning upon mental processes, except 
for information derived from sources apart from any in their possession. It was to 
supply this general need, probably, that the public structures were made a universal 
calendar—not only for current use but as an enduring record that should be serviceable 
for all time. If any one desired to know the month and year, or the ahau, katun, 
whether near or remote—he had 


cycle and great cycle, in which a specific day fell 
only to go to the proper temple or stela and there was the information before him, or 
the data from which it could be readily reckoned. ‘These inscriptions were public 
libraries, as it were, more necessary and serviceable than ours from the lack of private 
works of reference. ‘That they contained nothing historical did not detract from their 
usefulness. Chronology is a necessity; history is not. The Maya authorities 
contented themselves with supplying that which was necessary to the public, leaving 
historical luxuries to be obtained in some other way. 

The inscriptions range from a single date to reckonings extending over thousands of 
years. Those of Palenque are the most comprehensive. The Copan and Quirigua 
reckonings seldom cover more than a few score years. It is evident that new monu- 
ments were constantly being erected. Some of them begin with the very date reckoned 
forward to in a former inscription. This fact suggests the thought that if all the 
monuments had been preserved to us we should discover that they constituted a 
complete series, each taking the concluding date of its precursor and reckoning forward 
to a date to be taken up by the next. 

This theory of the public purpose and use of the inscriptions necessitates the 
purveyance of an annual calendar also in order to fully meet popular requirement. 
That nothing of the sort has been found among the inscriptions does not, in my 
judgment, affect the soundness of the theory in the Jeast. With their graphic system 
it would take upwards of sixty-five thousand characters to construct a complete annual 
calendar—a number which it would have been impracticable for them to carve on any 
monument or tablet. It is therefore probable that the annual calendar was in book 
form, and was kept in some place accessible to the public; or, more likely, several cf 
them were kept in different places. 

Another consideration may be advanced in explanation of this childlike scrawling of 
an identical theme on every available surface. The Mayas, notwithstanding the degree 
of culture they had attained, were a primitive, and, consequently, single-ideaed race. 
They were in the childhood of civilization. ‘The calendar, in all its wonderful 
intricacy and completeness, was probably their crowning work in the direction of 
applied science ; and, with the iterative instinct of childhood, they indulged in endless 
exhibition of their proudest achievement. It may be denied that such pnerility can 
attach to an adult state, individual or national. I beg to differ trom that conclusion. 
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It was my fortune once to make a voyage with a veteran American man-of-warsman. 
He had been retired at the age of eighty-four, from a foreign station, and was going 
home to see his mother. These facts alone should be sufficient to prove that he 
belonged to the patriarchal strain whose contented and uneventful lives lap over the 
confines of centuries—a transient type in the childhood of all nations, a permanent one 
in nations whose whole existence is only a protracted childhood. But if further proof 
were needed, it would be supplied by the additional facts that he had just acquired an 
elementary knowledge of arithmetic, and sat all day long doing sums on a little slate. 
His most gorgeous flights scarcely went beyond an exercise in two figures; but the 
exultation he exhibited at the results could not have been exceeded by that experienced 
by Newton when he succeeded in calculating the laws of gravitation. In that ancient 
mariner I behold the Maya race. The same simplicity of purpose, the same innocence 
of higher culture, the same childish delight in practicing the single accomplishment 
they had acquired, impelled them to work over and over the problems of their 
chronology, as he worked over the simple sums of his arithmetic. 

But it may be insisted that the erection of these monuments and the carving of their 
inscriptions involved some purpose apart from worship, education, catering to the 
general need or the indulgence of childish proclivities. Certainly there was another 
purpose, but the pursuit of it terminates in the same conclusion. Life was not all 
play or utility with them more than with us. Then as now the great stream of 
humanity had its multifarious phases, and flowed on in myriad-motived currents. But 
the only feature of it left for us to consider is the relation existing between the 
potentates and the people. From our knowledge of the state of affairs at the time of 
the conquest, pieced out by history and tradition, we may be pretty confident that the 
form of government covering the range of the inscriptions was pontifical. Pope and 
king were one. All temporal and sacerdotal decrees were the offspring of his individual 
will—or, more likely, of many wills, but obtaining validity only through his utterance. 
The implied compact between sovereign and subject has never changed—is unalterable. 
It is conditioned that there must be benefaction on the one part precedent to any 
obligation of loyalty on the other. In these later days subject peoples drag on 
uncomplainingly without receiving the nominated dole, but the Mayas, I fancy, were 
more tenacious of their rights, and demanded the stipulated benefactions regularly 
or, at least, on every occasion of royal rejoicing ; and it seems to have been understood 
that these largesses should be in the form of new chronological inscriptions. So it 
may have come to pass that when a new pontiff was crowned, or an heir was born, or 


a victory was gained, or any other event of signal importance occurred, the ruler 
fulfilled his part of the compact by erecting a new temple, stela or altar and giving 
the people a fresh installment of their beloved calendar ; and we see that the pressure 
of public sentiment in the 9th cycle of the 54th great cycle forced the rulers to be 
very lively about their work. 


Dern Eee OU eRe CUEAS SION ISIC Rebrw LOMNES: 


I HAVE only six photographs of Qurigua stele, and four of these are so faint that the 
elyphs are almost illegible. I shall speak of them first, however, as two of them 
furnish conclusive proof of the mistakes that everywhere abound in the inscriptions. 
These errors were terrible stumbling-blocks to me at the start, for I did not feel 
confidence enough in my knowledge to assume them to be errors. But when I had 
repeatedly found dates belying each other and reckonings contradicting dates, there 
could be but one conclusion—the sculptors had made mistakes. Nor is it to be 
wondered at when we consider how difficult it is to-day, with all the compositor’s 
intelligence and the carefulest scrutiny of the proof-reader, to avoid error in a page of 
print. The old Maya sculptors were probably not over-intelligent, and their work 
presumably underwent no proof-reading. If but few artists were engaged on one of 
the great stele or altar-pieces, the author of the inscription and the original workmen 
could hardly have lived to see the work completed; if many were employed, they must 
have over-swarmed and confused each other. Either circumstance would render the 
liability to error very great ; so the surprise perhaps should be that the mistakes are 
not more numerous. But the number may be greater than is at present apparent, for 
it is only in the numeral signs and the day, month, and other period symbols that we 
are able to detect them. What other mistakes there may be we shall not know until 
we are equally familiar with the rest of the glyphs. ‘To prove beyond a doubt the 
existence of errors, due probably to the carelessness of the sculptors, I shall go very 
circumstantially over two inscriptions having the same initial date and covering the 
same ground. 


Steta F. West side. 


Initial date: 54—-9—14—13—4 x17—12 Caban-5 Kayab. The period numbers 
here are expressed by face numerals. Following this date are fifteen indeterminable 
glyphs. They do not include the usual initial directive series, but they probably serve 
the same or a similar purpose, for we can distinguish a number of period symbols 
with accompanying numerals, though unable to determine their meaning here. ‘Then 
comes a reckoning which reads, reversing the order of the periods, for conyenience— 
as I shall do in all cases when necessary: 13—9 x9, from 12 Caban—5 Kayab, the 
initial date, to 6 Cimi—4 [zec. We will ascertain if this is correct. 

16* 
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AHAU COUNT. YEAR COUNT. 

TB} AER) gag setacnananosenanannodcancddon0 4,680 days. Exilisya 5 7SERE. Gaqaonooueaposoasecoa0gcoossonece00 39 days. 
Oye Anibrea aoa neabecadaodsaodsesooqadaeer SOM TB} SWGEWES cod gaanadacooboooodHo bea cqucusonaodd 4,745 ,, 
(2) GE ssadoe ondeoadsooncadsaqdsondeaqoonod ©) TBO, SEEIP. | condoopseccqca9nqpnqscq0000sc0000 Somms: 

4,869 days. 4,869 days. 


To explain the foregoing computation. Turning to the annual calendar we find that 
12 Caban—5 Kayab occurs in the 51st year, and that there are 89 remaining days in that 
year. ‘To these add 4,745, the number of days in thirteen years, which a glance at the 
working-chart will show us is the greatest number of years there can be in the period. 
This will bring us around to the 13th year of the annual calendar. ‘There are yet 85 days 
left, which will take the count to 4 Tzec, where we find 6 Cimi. So the record is 
correct. Eleven glyphs, mostly illegible, succeed. One of them is probably the 360 
bissextile sign. It will be noticed that the computation has just passed the date where 
an even ahau of bissextiles accrues. As the next date has no reckoning in the ordinary 
form leading up to it, I suspect it to be one of the cases where the count is expressed 
in another way. The date is 3 Ahau-3 Mol. An unusual character follows, after two 
intervening glyphs, which I think indicates that the date is the beginning of a 10th 
ahau, as it is. Next comes the sign denoting it to be ten ahaus removed from 
4 Ahau-13 Yax—the two glyphs between, in my judgment, indicating the same period 
in a different manner. Here is a full stop. The next reckoning reads: 1—16—13 x3, 
from 12 Caban—5 Kayab, the initial date, to 1 Ahau-3 Zip, and 10 ahaus more to 
13 Ahau—and, if the rest of the glyphs were not obliterated, we should probably find 
the continuation to be—18 Cumhu, the beginning of the 17th katun. We will test 
this reckoning also :— 


AHAU COUNT. YEAR COUNT. 

Ra tunities. acces ceostesatecmecter 7,200. days Bils tiny.carseecececceeeeeeeeeeeeeererer ace: 39 days 
Gah ausinycceeee cosoesecse ceeere ON GO}e ess BiG) {GENES oooadheaasoqo0n socosH9aasHDs0nG50 13,140 ,, 
IIB} INTE ER se cagsadeavacnecsaennonae laeleen 260 =, BLE 97GB cononadocadsosnensconsq.a0s0aK09 44 4, 

BUCA Siacas seesascaoatwetiaee seo ceeseeae a) mp 

13,223 days. 13,223 days. 


We find this to be correct also. By looking at the chronological calendar it will be 
seen that from 1 Ahau-3 Zip to 13 Ahau-18 Cumhu it is just 10 ahaus, so that need 


THE QUIRIGUA INSCRIPTIONS. 125 


not be reckoned. I call attention to the fact that in this inscription a form of the 
ben-ik character is used both with the day and katun asa numeral for 1. There are 
67 glyphs here. Of that number we are able to construe definitely the meaning of 37. 
Of the remaining 30 we know quite half to be directive signs or symbols for periods. 
So there is little room left for anything besides the chronological record. 


SteLta F. East side. 


Initial date: 54—16—10—18x20—1 Ahau-3 Zip. Here the month symbol 
does not come until after the initial directive series. ‘The glyphs that immediately 
follow are so fantastic and unfamiliar that I can make nothing of them until the sign 
indicating a date to be some score days in the 19th katun is reachéd. The date is 
5 Ahau-13 Mol. As that begins the Ist ahau, the number of score days indicated 
must be 18. Two unintelligible glyphs follow, succeeded by what I believe to be this 
reading: 3 cycles, 8 katuns and 19 ahaus, a reckoning embracing 26 calendar rounds 
and extending 360 8-score days into the 15th cycle, to 1 Ahau-13 Yax, the beginning 
of a 360-bissextile count and of a katun also. ‘This is the inscription I regard as the 
strongest support to my theory of the Maya bissextile scheme. The month symbot 
looks as if it might have been intended for Yaxkin, but if so it is a mistake. The rest 
of the glyphs on this side of the stela are unfortunately mostly destroyed. 


STELA EK. West side. 

Initial date: 54—9—14—12—4 x 17—12 Caban-5 Kayab. There is an error in 
the very initial date. The ahau number should be 15 instead of 12, for the date is 
identical with that on Stela F west side. A given date can occur only once in a 
period of two katuns, twelve ahaus, and thirteen chuens; so, all the other factors being 
the same, the mistake in the ahau number here is beyond question. The initial 
directive series comes in between the day and month symbols, after which follow seven 
unintelligible glyphs, though there is good reason for believing them all to be period 
signs. ‘Then comes a reckoning of 6—13 3, from the preceding date, to 4 Ahau— 
15 Yax. We will subject this to the same trial that we did the reckonings in the 
other inscription :— 


AHAU COUNT. YEAR COUNT. 


Gpahans terest ececccccacssccscosse ess 2,160 days. Billeticyearie rcs iesdnestnececsnesestervenselaviese 39 days. 
WOE CH Men Berercep at teNecsinescvcssssecnses 260 ,, Gi -Yearshstietiate nc atsesmscarcetee Te, L90 


3 days........ Peet ac aeteaecarsvistess op Giliyear earns, LOE 


2,423 days. | 2,423 days. 
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The count is right. Two illegible glyphs follow, and then comes another reckoning. 
The reading (reversing the order of the periods, as I have all along) is: 1—14 x 6, from 
the preceding date, to 6 Cimi—4 Tzec. Now, we know from the other inscription 
that the distance from 12 Caban—5 Kayab to 6 Cimi—4 Tzec is 13—99; hence, 
deducting 6—15 x5, the first reckoning in this inscription, the remainder must be 
6—14 x6, and not 1—14x6. The latter count would take us only to 13 Cimi—9 Xul 
in the 8th year, while the former would carry us to 6 Cimi-4 Tzec in the 13th year, 
which we know to be the date intended. Therefore there can be no doubt of the mistake 
here also. Two unintelligible glyphs intervene, and then there is another reckoning. It 
reads: 1—1—16 x 15, from the preceding date, to 11 Ymix—19 Muan. Let us test it:— 


AHAU COUNT. YEAR COUNT. 
Wi Meabune ic ecicctioree ses abdeentneuatomeses 7,200 days. UB Gheyears ra ecnes sntssesonwee Maank toes 280 days. 
ala ma ds aap nace ca eee aaa 360, QOS years tess has-Aockesaeee ne anaeeecasnenene 7,300 ,, 
MGwchwensls-cagsssescesee ese eee. BPO) BU hdnyy( ls Gosengeauanasssnaocooousedopeone Bil op 
Ibsen Fh Seton atentonseuntecaceeuoseunsecaEDe 15s 
7,895 days. 7,895 days. 


This reckoning brings us to 10 Ymix—14 Pax, a date nowhere mentioned and clearly 
not the one intended. Manifestly there is another mistake here. Let us see if we 
can find out what it is. ‘The succeeding reckoning is: 8—4 x19, from the preceding 
date, to 15 Ahau-18 Cumhu, the 17th katun. 13 Ahau—18 Cumhu begins the 17th 
katun, and cannot occur again during it, therefore we can reckon back from that point 
with certainty. We find the date in the 45th year of the annual calendar. Going 
backwards, there are 358 days on that page, to which add 2,555, seven years, and there 
will still be 66 days to be counted in the 37th year, which will bring us to 1] Ymix—19 
Muan, the date in question beyond any doubt. ‘To recapitulate :— 


AHAU COUNT. YEAR COUNT. 
(3) LENTIS: codnanopapdoocoandseuggdenseandcn 2,880 days. AD thisyear :. /is.suew se sossmeonaateosensess 358 days. 
A ChUeMS ieee een tee eRe aN are oee SOs fis (och en ero c rasan nen sacedaesecee 2,555 
TG) EGER Siadaanaaerico semaeton dopa soaNaeOnaGsG Ig) BYAUNAYGEN “oooaqcdcod0dsabonopacosHnqadba008 66, 
2,979 days. 2,979 days. 
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Having ascertained in this way the position of the date, we are able to correct 
the former reckoning, which should be 1—4—16 x 15,—not 1—1—16 x 15,—as the 
subjoined calculation will show :— 


AHAU COUNT. YEAR COUNT. 
abel Se} nt heme momen benGonsadcdaccbarae tor 7,200 days NS Chibyearanceacwancctecesedtreeccecemetare 280 days 
Aan AUS Vir ecunsente alates eee nee 1440s ZBRy CALS Henn sase wnisdedene ser re miaheececses 8,395, 
Gi chuenss crashed Eos ee eee S20) Ohthoy Carer. serateseceees se scwecs me sees B00) 
TIGSGEN Sieepascadoagias séaccasbondaassaoonce Gy aes 
8,975 days. 8,975 days. 


By this reckoning we arrive at 11 Ymix-19 Muan, to which the other count led 
back; so we are satisfied about this mistake also—making three grave mistakes in a 
single inscription. I have been. thus explicit in order to prove that the mistakes 
to which I so often allude exist elsewhere than in my imagination. We shall come 
across many more of them, but hereafter I shall content myself with simply pointing 
them out. 


SteLta C. East side. 


Initial date: 54—13—20—20—18 x 20—4 Ahau-8 Cumhu. This date is the 
beginning of the 54th great cycle. No dates or reckonings in the usual style follow it, 
but instead there are groups of characters with signs indicating a reckoning from a 
preceding date to the beginning of a cycle, katun and other periods. ‘There are five of 
these divisions. Not knowing the exact value of the characters employed, I cannot 
speak positively of the purpose, but I surmise that it is to show how a great cycle can 
be subdivided into various periods, just as we have seen the cycle variously reckoned. 
Tf the marred numeral of the cycle symbol near the bottom were plainly 13, as I 
believe it to be, I should have no doubt of the glyphs being a reckoning from a 13th 
to a 13th cycle, covering just a great cycle period. 

The inscription on the other side of this stela begins with a great cycle sign that 
has a day symbol in it. The date under it reads: 9—I1—20—18 x 20, from the 
preceding date, 6 Ahau—-13 Yaxkin—showing that it is subordinate to the former date, 
and, inferentially, that it marks the time of the erection of the stela. It is followed 
by four glyphs, indicated by the succeeding one to be a reckoning from the preceding 
date. We are familiar with some of the characters, but the unknown ones baffle all 
attempts to make out the calculation. ‘Two strange glyphs follow, and then comes a 
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reckoning in the common style: 17—5—18 x 20, from the beginning of the cycle, to 
6 Ahau-13 Kayab, and 5 ahaus to the beginning of a 10th ahau. Though two of the 
three remaining glyphs in this column are familiar, it is impossible to say what they 
mean here, as is the case with those at the base. 


SteLtaA A. East side. 


Initial date: 54—9—17—5—18 x 20—6 Ahau-13 Kayab, which is announced to 
be a 5th ahau. It will be noticed that this date is the same as the last one on the 
preceding stela. ‘The month symbol here comes after the initial directive series. The 
meaning of many individual glyphs in the rest of this inscription is known to us, but 
they are associated with so many others whose meaning we do not know that it is 
impossible at present to determine the purpose of the record. 


Steta J. Back. 


Initial date : 9—16—5—18 x 20—8 Ahau-8 Zotz. Here likewise the month 
follows after the initial directive series, and it is added, as in a former case, that 5 
ahaus in addition will bring the reckoning to the beginning of a 10th ahau. ‘There 
are no more reckonings in the inscription and nothing further is positively determinable 
about it; but, from the bissextile sign occurring twice and the appearance of other 
signs found in connection with the important 4 Ahau-15 Yax, I think the reading in 
some way goes back to that date. 


MU reE COR AWN GS ION Si Cre Eas OsNese 


THE majority of the Copan inscriptions are the least profitable of any to the student, 
as they contain few reckonings or formulas revealing the significance of the glyphs. 
Most of them revolve about the important date 4 Ahau-13 Yax, and consist chiefly of 
symbols for periods terminating or beginning at that point. Asa bare statement of 
that fact affords no insight into the exact meaning of the signs, their value must 
remain an unsettled question until one by one they are found in positions that enable 
us to determine it. 


Sreta A, 


Initial date: 54—I—14—19—8 x 20—12 Ahau-18 Cumhu. The month symbol 
comes after the initial directive series, which here consists of nine glyphs. The 
purport of the succeeding twelve glyphs is unintelligible, though the fact that the last 
is a 260-day symbol would seem to indicate that they are getting to an even count of 
that number of days. ‘This is accomplished by receding 3 chuens from the initial 
date, which is just 10 chuens or 200 days from 4 Ahau-13 Yax, the beginning of the 
260-day as well as nearly all other counts. Hence we have, beginning at glyph 15, 
3 chuens from the initial date back to 4 Ahau-18 Muan. After an intervening glyph, 
the 260-day sign is repeated—this time not a face but the cawac symbol, and this time 
not manceuvering for a 260-day position, but carrying the reckoning forward that 
number of days from 4 Ahau-1$ Muan. Here the beginning of nearly everything is 
arrived at, as shown by the succeeding thirty or so glyphs, most of which are recogniz- 
able as symbols used in other connections to denote periods of time. Finally the date 
to which the reckoning has been extended is specifically designated to be 10 chuens, 
beginning from a date back of the preceding one, being in fact 4 Ahau-13 Yax, either 
a certain number of score days in the cycle or the initial score of a katun, and the 
beginning of the 15th katun—to be entirely explicit, the reckoning being from 
12 Ahau-18 Cumhu. From this point to the end there are no more reckonings. ‘The 
glyphs are merely a list of signs for periods—thrown in haphazard perhaps, but more 
likely arranged according to a certain computability, as shown in glyph 50, where the 
13 ahau and 10 ahau symbols are placed side by side. A similar collection of time 
symbols without any reckonings is encountered elsewhere with this same date; hence 
it is reasonable to infer that they represent periods that round up evenly with it. 
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STELA B. 

Initial date: 54—9—15—20—18 x 20—4 Ahau-13 Yax. This is the all-important 
date. There are no reckonings at all in the inscription, the initial directive series 
even being absent. The glyphs undoubtedly are a mere list of periods beginning at 
this point. Among them the bissextile sign occurs three times, qualified each time by 
different numeral characters, which I think denote respectively 260, 360 and 234. 


STELA C. 

Nearly everything about this inscription appears to be wrong. The principal 
reckoning does not accord with the dates given. The initial date to the left is 6 Ahau- 
18 Kayab, designated by the first glyph to be a certain number of score days in a 13th 
cycle. As all the dates are indicated to be the beginning of ahaus, this particular date 
must be in the 13th cycle of the 55th great cycle, as no ahau in the 13th cycle of the 
54th great cycle begins with 6 Ahau-18 Kayab. In the 55th great cycle it is 
13—2—18—18 x20. From this date, according to the glyphs as drawn, there is a 
reckoning of 11—14—5—18 x 1 to either another 6 Ahau-18 Kayab or toan 8 Ahau- 
13 Muan; but such a reckoning would reach neither of those dates—both of which 
are designated as beginning an ahau—even if there were no odd day or chuen. The 
only explanation I can conceive is that the reckoning is, or was intended to be, 
11—17—5—18 x 20, which is five ahau rounds; and as the same ahau date recurs at 
each round, the 6 Ahau-18 Kayab would be correct in that event. But this would 
leave the next date, 8 Ahau—135 Muan, stilla mystery, it appearing to have no connection 
with the preceding dates. As the beginning of an ahau it could not occur anywhere 
in the vicinity except at 54—12—16—1—18 X20. The second section, like the first, 
begins with a glyph indicating the date to be certain scores of days in the 13th cycle. 
The day number is given as 15, but of course that is impossible. From a later 
examination of the stone Maudslay thinks it may be 9or 5. It is probably the former, 
the date in all likelihood being—d5—13—2—14—18 x 20—9 Ahau-18 Cumhu. In 
this event, the character under the ordinary numeral accompanying the month symbol 
must represent 10. The rest of the inscription is unintelligible, except the two dates, 
4 Ahau-18 Uo and 5 Ahau-8 Uo. ; 


STELA D. 


Initial date: 54—9—5—5—18 x 20—4 Ahan-13 Zotz. The month symbol here 
probably comes after the initial directive series, and is peculiar in two respects: the 
bat, which the name of the month signifies, is represented in full instead of by its 
head, and the numeral is the outflaring sign for 13, which is nowhere else used in 
connection with a date. This is one of the inscriptions in which I think the number 
of the great cycle is specifically designated. 
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STELA E. 


There is absolutely nothing in this inscription by which the date can be fixed, the 
cycle and katun numerals being unrecognizable. I think the day and month are 
2 Ix-7 Yax. 


Steua FE. 


Initial date: 54—9—14—10—18x20—5 Ahau-3 Mac. This date is given 
irrespectively of the reading in the inscription, which is as follows: 5 Ahau-3 Mac, 
10 ahaus to the beginning of the 15th katun. And then, as usual, come symbols for a 
lot of periods commencing with that date. 


Stexa I. 


Initial date: 54—9—12—3—14 x 20—5 Ahau—the month date should be 8 Uo, 
but the glyph, which here follows after the initial directive series, is obliterated. 
There is nothing else intelligible except in the third row. There 10 Ahau—13 Chen is 
designated as the beginning of a katun—an 8th katun, as given; but the only katun 
of which that date could be the beginning, during a period of 18,720 years, is the 6th 
katun of the 8th cycle of the 54th great cycle; hence the 8 is probably a mistake. 
There follows a reckoning of 8 days and 10 chuens from 10 Ahau-13 Chen to 10 
Lamat—the month date not given, but we know it must be 16 Pop. 


STELA J. 


West side. Initial date: 54—9—12—12—18 x 20—1 Ahau-8 Zotz. It is impossible 
to make anything out of the rest of this inscription, or even to say in what order it 
runs, except the line crossing near the bottom and continuing at the top of the north 
face, which reads: 7 Ahau, a 10th ahau, 3 Cumhu, a 10th ahau—20 x 18—19—6, 
to the 20th (or initial) score days beginning the 10th cycle—7 Ahau-13 Zip. The 
month numeral here is a mistake; it should be 18 Zip. ‘The rest of the inscription 
on the north and south sides has been given elsewhere. East side. Notwith- 
standing Maudslay’s attempt to straighten out these glyphs there is something wrong 
in their arrangement yet. The initial date is: 54—9—13—l0—18 X20; the day 
and month should be 7 Ahau-13 Cumhu, a date we have just seen on the opposite 
side of the stela. The initial directive series follows and some fragmentary reckonings, 
but the whole is so incoherent that nothing can be made out of it. 
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Autar K. 

Initial date: 54—9—12—16—7 x 8—3 Lamat-16 Yax. The initial directive series 
runs with this date, but is almost obliterated. Little can be made out of the remainder 
of the glyphs, as they are unusual and fantastic. I think, however, that the reckoning 
is carried forward to the beginning of the 15th katun, as, apart from the katun 
symbols near the end, the few recognizable glyphs occur mostly in connection with 
that date. 


Atar L. 


A most extraordinary day symbol occurs here, but as the hand below is one of the 
signs employed at Palenque to denote the beginning of a katun the day is probably 
Ahau. The only place this date could occur anywhere within reasonable range would 
be 55—2—6—20—18 x 20. 


Steta M. 


Initial date: 54—9—16—5—18 x 20—8 Ahau-8 Zotz. ‘The initial directive series 
succeeds, but beyond that the glyphs are too uncertain and interrupted to make 


anything out of them. 


STELA N. 


Initial date: 54—9—16—10—18x20—1 Ahau-8 Zip. ‘The month numeral is 
wrong; it should be 3 Zip. The initial directive series and five other unintelligible 
glyphs complete the first column. At the top of the second column occurs the sign 
that indicates a reckoning backwards. It is followed by seven glyphs, which I think 
give in another form the substance of the subsequent reckoning, which is the longest 
that occurs in any of the inscriptions, embracing a period of 75,264 years. It is given 
as 14—17—19—10—18 x 20, from the initial date to 1 Ahau-8 Chen, the beginning 
of a katun, etc. The reckoning is not only wrong but is absurd as well. The cycles 
run only to 13, and no such reckoning backward or forward from the initial date 
would reach a 1 Ahau-8 Chen. But fortunately, despite all the blundering, we can 
see what the intention was. J Ahau-8 Chen begins the 17th katun of the 8th cycle, 
and thence to the initial date is just 19 katuns and 10 ahaus. ‘The fact that these are 
the numbers of katuns and ahaus expressed in the reckoning would lead us to suspect 
that it was to go backward even if the directive sign had not already so informed us, 
for that would do away with the odd katuns and ahaus and leave the reckoning in 
even katun rounds. If it were to have gone forward, the odd numbers would have 
been 3 great cycles, 7 cycles, 9 katuns and 10 ahaus. A little figuririg will show the 
difference. For the sake of clearness I omit all but the great cycle, cycle, katun 
and ahau periods. It will be borne in mind that 3 great cycles, 8 cycles and 9 katuns 
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are the equivalent of a katun round—that is, the time that must pass between two 
occurrences of any given date as the beginning of a katun. 


RECKONING BACKWARD. RECKONING FORWARD. 
19—10 
33 O—= 3—7—9—10 
3—8—9— 0 I——Y— W 
3—8—9— 0 3—8—9— 0 
2—F—H— 3—8—9— 0 
14—8—15—10 14—6—16—10 


In thinking of the odd 19 katuns and 10 ahaus, they blundered in respect to the 
total period. I think it should be 14—8—15—10—18 x20. Ifso, the reckoning 
goes back to the 40th great cycle; if it went forward, it would extend to the 69th. 
It is not material which way it be decided. The important fact is that in either case 
they ranged over a period of more than 75,000 years, which substantially proves my 
estimate of the immense reach of their chronological calendar. ‘There area few glyphs 
following the reckoning and date in the same column, but they do not assist us, nor 
can anything beyond the dates and a few disconnected characters be made out of the 
rows of glyphs around the base. 


STELA P. 


Initial date: 54—9—9—10—18 x 20—2 Ahau-13 Pop. The month symbol here 
comes after the initial directive series. This is the strangest inscription of all. Its 
style is so cursive, or in some way the glyphs are so changed from their ordinary 
appearance, that there is doubt even about the initial date. It is not plain if the day 
numeral was intended for 2, though I think it was—the sign for a 10th ahau following 
the date fixing its position with tolerable certainty. Nothing more can at present be 
made out of the inscription, beyond the fact that the thrice recurring bissextile 
character and the numerous beginning signs indicate pretty clearly that the reckoning 
goes forward and the glyphs mostly relate to the important date beginning the loth 
katun. If so, it is the first of the stele to point to that great event. 


ALTAR Q. 
There is more than the usual uncertainty here. It is doubtful where the inscription 
begins. It is equally doubtful if the glyphs under the sixteen personages on the sides 
are part of the text or merely symbols for periods of which the figures seated upon 
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them are personifications—the breastplate in each case denoting the number of days 
typified. The date between the two individuals facing each other, 6 Caban-10 Mol, is 
one that occurs on other altars and on a stairway, and must be one to which particular 
importance was attached.—The top of the altar has an inscription reading regularly. 
Between the first two dates, 5 Caban—15 Yaxkin and 8 Ahau—-18 Yaxkin, the distance 
in the annual calendar is but 5 days, but I think one of the intermediate characters 
indicates it to be one or more calendar rounds in addition; as it does in the next 
instance, where 5 Ben—11 Muan is indicated to be only 7 chuens and 12 days distant— 
the 12 is a mistake; it should be 13, the dates being 153 days apart. An unintelligible 
reckoning follows, succeeded by a 17th katun sign and 6 Ahau—13 Kayab, the date 
probably being indicated to be the one beginning the 5th ahau of the 17th katun of 
the 9th cycle. ‘The next and last date is 5 Kan-15 Uo (it should be 12 Uo, because 
Kan cannot fall on the 13th day of a month), which is stated to be 5 chuens and 
4 days from the preceding date—a fact I believe to be indicated by two other glyphs. 


_ ALTAR R. | 
Beyond the two dates, 6 Caban-10 Mol and 7 Ahau-3 Zip, absolutely unintelligible. 


ALTAR S. 

Initial date: 54—9—15—20—18 x 20—4 Ahau-15 Yax. This is the all-important 
date again. It will be noticed that the initial directive series is absent here also. 
Two unintelligible glyphs succeed the date and then there is the reading: 5 katuns 
from the initial date to 7 Ahau-18 Zip, the beginning of the 10th cycle. I do not 
know the value of the three remaining glyphs. 


Autar U. 
So much of this inscription is illegible and so much of the remainder is unintelligible 
—excepting a few dates and other well-known characters—that nothing connected can 


be made out of it. 


TPE ee AGE EN OU EeeeN SiG Rees O NESE 


THE inscriptions at Palenque are longer and completer and their reckonings, as a 
general thing, range over far greater periods than those of Quirigua and Copan. They 
also have more diversity in respect to examples showing the different methods of 
computing time. So, altogether, they furnish more and better material for study than 
all the other cities combined. 


TEMPLE OF THE Cross. 


Initial date: 53—12—19—15—4x20—S Ahau-18 Tzec. The initial directive 
series follows, succeeded by five glyphs whose purpose is not intelligible, but which, 
among other things, must take the reckoning back twenty days to 1 Ahau-18 Zotz, 
that appears for some reason to be thereafter regarded as the initial date. After three 
glyphs, which are probably directives stating that the computation is from that date, 
there is a reckoning of 8—5 x 20, with the directive signs repeated, to 4 Ahau-8 Cumhu, 
beginning the initial score days of the 15th cycle. ‘This reckoning is a mistake. It 
should be either 6—14 x 20, the distance from 8 Ahau—18 Tzec to 4 Ahau-8 Cumhu, 
or 6—15 Xx 20, the distance from 1 Ahau—18 Zotz—more likely the latter, as it will 
presently be seen that other reckonings go back to that date. Then follows another 
reckoning of 1—9 x2, succeeded by five unintelligible glyphs, to 15 Ik-5 Mol. The 
computation and the 15 Ik are right, but the month date should be 20 Chen, as will 
be seen by reference to the annual calendar. It will be evident pretty soon that the 
sculptors got their copy mixed up. ‘The 5 Mol should have gone with another date. 
After half a dozen glyphs, unintelligible further than like most intervening characters 
they are to be found elsewhere in the lists of period symbols, there is another reckoning : 
1—18—3—12 « 20, from the preceding date, to 9 Ik-15 Ceh. This is correct, and in 
connection with the previous reckoning it proves conclusively that the preceding date 
should be 15 Ik—20 Chen. Six unintelligible glyphs follow; then there is a reckoning 
of 2—1—7—11 x 2, succeeded by four directive signs, to 9 Ik—20 Zac. I call attention 
to the directive signs. Two of them are the bissextile character and its coadjutor, 
which I think are employed in Palenque to denote different numbers of calendar 
rounds. ‘These should denote fifteen, if intended to indicate the length of the 
reckoning; if to express an additional period, it is uncertain how many. ‘The other 
two directive signs are identical with two of those used after 1 Ahau-18 Zotz to show 
the reckoning is from that date. ‘This reckoning is also from that date; hence the 
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glyph consisting of a bird’s head and two signs for 20 over it probably indicates an 
initial date—or a substitute for it, as 1 Ahau-18 Zotz would appear to be in this case. 
The month symbol is wrong here also. It should be Yax instead of Zac. The 
reckoning which follows: 3—6—10—12~x 2, from the beginning of the great cycle, 
to 9 Ik, is correct. It is here the 5 Mol should have gone, that being the month date. 
The reckonings from this point are the ones to which I have alluded in a preceding 
section. I think they are carried forward principally by bissextile signs indicating the 
different numbers of calendar rounds to be added to the brief reckonings notated in 
the usual style, supplemented by some other signs denoting a specific number of days. 
Starting from the beginning of the great cycle, the 9th cycle is reached with only what 
amounts to 3 katuns, 2 ahaus, 4 chuens and 18 days being designated in the ordinary 
way during that immense stretch of time. Some other method of computation must 
be made use of, and I can conceive of none but the one I have suggested. As this 
same style continues to be used after the 9th cycle is passed and there are no more 
general dates like it to guide us, it is impossible to say how far or to what point the 
remaining reckonings extend ; but it is likely if they go beyond the 9th cycle that they 
return to it at the close, as the concluding dates are the same as those in tablets yet to 
be mentioned. 


TEMPLE OF THE SUN. 


Initial date: 54—1—18—5—3 x 6—15 Cimi-19 Ceh. The month symbol comes 
after one of the glyphs of the initial directive series. A reckoning of 1—2 x11, with 
three unintelligible glyphs following, points to a date which appears to be 1 Caban- 
10 Tzec; but as that is not the date to which the intelligible part of the reckoning 
would lead, both the date and direction are uncertain. Thirteen glyphs follow, some 
of them of recognizable purport, but the exact meaning of which in this connection I 
do not know. ‘Then comes a re-statement of the initial reckoning, 1—18—5—3 x 6, 
from the beginning of the great cycle, followed by nine glyphs whose use here is 
unintelligible, though four of them are signs with whose meaning we are acquainted, 
Next in order comes a reckoning of 9—12—18—5 x16 (followed by four glyphs 
nearly identical with a series in the preceding inscription), from 4 Ahau-8 Cumhu, 
the beginning of the great cycle, to 2 Cib-14 Mol. This is correct. After five 
incomprehensible glyphs occurs the date 3 Caban—15 Mol. In the annual calendar 
the last two dates adjoin each other, but whether the latter is here intended to be the 
succeeding day, or whether some calendar rounds are indicated by the characters 
preceding it, is something we are at present unable to determine. Sixteen baffling 
glyphs follow, and then there is a reckoning of 7—6—12 x 8—12 Ahau-8 Ceh. There 
are no recognizable directive signs here, but by trial we discover that the reckoning is 
the distance between 12 Ahau-8 Ceh and 9 Akbal—6 Xul, a date that comes after six 


THE PALENQUE INSCRIPTIONS. 157 


intervening glyphs. Eight more unintelligible glyphs occur, and then a reckoning of 
6—2 18 (the 18 should be 17), 2 Cimi-19 Zotz. The directive signs are unfamiliar, 
but as the reckoning is backwards to 9 Akbal-6 Xul they probably denote that fact. 
Next is: I—8X17—13 Ahau-18 Kankin, which is declared to be a 10th ahan, the 
reckoning being the distance from 9 Akbal-6 Xul to that date. Both of these dates 
are subsequently repeated for some reason, and the record ends with 8 Oc-3 Kayab, 
followed by ten glyphs whose meaning is not apparent. 


TEMPLE OF THE FOLIATED Cross. 


Initial date: 54—1—18—5—4 x 20—1 Ahau-13 Mac. This date is just fourteen 
days later than the initial date of the preceding inscription. The directive series 
follows, succeeded by a reckoning of 14 chuens and 19 days to 1 Cauac-7 Yax. Eleven 
unreadable glyphs come next, and then: 1—14—14 x 20, which, after four uncertain 
directive characters, is declared to be a reckoning to the beginning day score of the 
2nd cycle, 2 Ahau—3 Uayeb. It is correct. Then come two reckonings in an unfamiliar 
style, the first from the beginning of the great cycle, the second from 1 Ahau-13 Mac. 
I am positive of this, for the very next reckoning will show that there are 40,000 days 
to be accounted for somehow, and they can be represented only by one of these counts. 
That reckoning is: 7—7—7—3 X16, to 2 Cib-14 Mol. Subsequent computations 
show that date to be the one to which 9—12—18—65 x16 led up in the preceding 
inscription, hence the necessity for something to explain the missing 40,000 days. As 
from this on the reckoning and dates of the two inscriptions are nearly the same, it is 
not worth while to repeat them; I will, however, give a synopsis showing the position 
of the dates in both :— 


54—1—18— 5— 3x 6—13 Cimi-19 Ceh. 
», —1—18— 5— 4x20— 1 Ahau-13 Mac. 
» —1—18— 6—18x19— 1 Cauac-7 Yax. 
») —2—20—20—18 x 20— 2 Ahau-3 Uayeb. 
»—9— 38— 1—15x20—12 Ahau-8 Ceh. 

» —9—10— 2— 6x 6— 2 Cimi-19 Zotz. 
» —9—10O— 8— 9x 3— 9 Akbal-6 Xul. 
» —9I—10—10—18 x 20—13 Ahau-18 Kankin. 
5 —9—12—l11—12 x 10— 8 Oc-3 Kayab. 

>» —9—12—18— 5x16— 2 Cib-14 Mol. 

>» —9—13—20—18 x 20— 8 Ahau-8 Uo. 


BIOL, CENTR.-AMER., Archzeol. 18 
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TEMPLE OF INSCRIPTIONS. 


Tnitial date: 54—9—4—20—18 x 20—13 Ahau-18 Yax, declared by a subse- 
quent sign to be the beginning of a katun, and by the five following ones, I think, a 


certain distance from the beginning of the cycle. These signs may possibly be 
substituted for the initial directive series, which is absent. ‘The defaced condition of 
the next ninety glyphs leaves little discernible for a certainty, but the following dates 
and declarative signs can just be made out through the dimness: 11 Ahau-18 Tzec, 
the beginning of the 5th katun; 9 Ahau-3 Uayeb, the beginning of the 6th katun ; 
13 Akbal-11 (or 16) Cumhu; 9 Ahau-18 Muan, a 13th ahau; 7 Ahau—3 Kankin, the 
beginning of a katun (the 7th); 13 Ahau-18 Ceh, the beginning of a 5th ahau. It is 
not my purpose to particularize the glyphs of this long inscription. I have made 
several lengthy extracts from it to illustrate the methods of reading the glyphs, and I 
could say little now that would not be virtually a repetition of what has already been 
said. But I will give a few more dates in order to show that the principal purpose of 
this inscription was to score along from katun to katun, with incidental discussions on 
the science of chronology, illustrated by formulas and greater or less flights in 
reckoning. ‘There is a singular thing about many of these illustrations, the reason for 
which is not evident. ‘They seem to pivot on Lamat dates, expressed or implied, 
reciprocal reckonings between that day and others running all through the inscription. 
Why this should be is one of the things yet to be found out. Requesting it to be 
borne in mind that the beginning of four consecutive katuns has already been 
designated, I will proceed. ‘The next date is 5 Ahau-3 Chen, the beginning of the 
Sth katun, followed by 5 Ahau-18 Tzec, a 13th ahau. Then comes a puzzling date. 
It is 13 Ahau-18 Mac, indicated by the sign over Ahau to be the beginning of a 
katun. There is no katun beginning with that date in the great cycle, and as there is 
apparently no reckoning except one of 6 chuens and 14 days—showing the distance to 
4 Ix-7 Uo, which follows—I am inclined to think the artist made a mistake in carving 
the katun sign over Ahau. Then comes 3 Ahau-3 Zotz, the beginning of the 
9th katun, the 3 Ahau being repeated shortly afterwards; after which is 1 Ahau-— 
8 Kayab, the beginning of the 10th katun, the 1 Ahau also being soon repeated. 
The second tablet begins with 12 Ahau-8 Ceh, the beginning of the 11th katun. It 
is in this tablet that the most extended exercises in different methods of scanning 
periods occur. There is but one other date in it—10 Ahau-S Yaxkin, the beginning 
of the 12th katun. ‘The dates in the third tablet begin with a repetition of the 
foregoing one, and then comes 8 Ahau-8 Uo, the beginning of a katun—which one is 
not declared, but we know it to be the 13th. Here the regular scoring of the katuns 
ceases and the reckoning leaps forward to 7 Ahau—18 Zip, the beginning of the 10th 
cycle; but it is brought back again to go through the exercises shown in one of the 
extracts referred to. 
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InscrIBED Steps (PaLace, House C). 


Initial date: 55—3—18—12—15 x 12—8 Eb-15 Pop. ‘This is one of the dates 
likely to be disputed. Some of the face numerals are quite indistinct and others rather 
unusual, so they may not be generally admitted to represent the numbers assigned to 
them. But I did not rely upon the face numerals in ascertaining the date, for part of 
them were unknown to me then. I located it by an entirely different method. As 
the process by which I arrived at the result illustrates one of the many ways in which 
apparently insurmountable difficulties may be overcome in this study, I will explain it 
in detail. It will be seen that there are two dates directly under the initial one. 
Each of these is preceded by an ahau count, which presumably denotes the period 
between the adjacent dates. We will begin at the bottom one, where the day is a 
6 Akbal, without any month sign. The ahau count here is: 3—?—3 x3. I have put 
a query in place of the abau number because there is uncertainty about the face 
numeral, owing to our inability to make out all of its details. It can be one only of 
two numbers, however, | or 8, as they are the only faces that ever have the lobate ear 
ornament protruding against the cheek. ‘This uncertainty compels us to make trial of 


both numbers, as follows :-— 


3) abuns! cs. ssh cece senseeveseseceseens 21,600 days. SUKGHONS) sor sesesdeeedeeesceseeseee nae 21,600 days. 
Spahausveneescccs cess weer ee ceereae 2,880 ,, IRA Chil eechapicmrtnocticcocaaprostecrcasb 360 =, 
SiGHUeNS! Aatscsseseease seen eacea st eee GOleess Sh chuens; weiees-teeesasceeceser ee eee 60 
HOA Sy reces Good saceecean ones se eaeats ae) By BnGe (Ie capcepnunadce onanedccanodcedods 3 
24,543 days. 22,023 days. 


The number of days in both reckonings exceeds a calendar round, so we will 
subtract the number of days in that period, 18,980, from each of the above sums, 
which will leave respectively 5,563 and 3,043 days. We next take from these the 
number of days in the greatest possible number of years, which will be 5,475 days, or 
15 years, from the former, and 2,920 days, or § years, from the latter—leaving as 
remainders 88 and 125 days, respectively. We now turn to the annual calendar and 
select a 6 Akbal at random, for there is nothing to indicate in which month or on 
what day of the month the 6 Akbal we are calculating from occurs. Suppose, then, 
we select 6 Akbal-1 Zip, in the 17th year of the annual calendar. ‘There are 41 days 
preceding that date in the year. It must be kept in mind that we are reckoning 
backwards ; hence we subtract 41 days from our last remainders, which will leave 
respectively 47 and 82 days. Now, to make trial of the former, we go backwards over 15 
years of the calendar, which will bring us to the Ist year, and counting 47 days from the 


end of the year we arrive at 7 Ahau; thus we have ascertained that if the face numeral 
18* 
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in the ahau count be 8, the day numeral in the preceding date must be 7. The trial 
with the other number is still to be made. Deducting 41 from 123 and there remain 
82 days. Passing backwards over 8 years we come to the 8th year, and counting 82 days 
from the end we reach 5 Ahau: that is, if the face numeral in the ahau count be 1 
the day number of the preceding date must be 5. Now let us inspect the preceding 
date itself. It is almost obliterated. The only things clearly discernible are the 
outlines of the day and month signs, the former preceded by an unusual character, the 
latter by an indistinguishable face numeral. But for all this barrenness we can reach 
several conclusions respecting it pretty definitely. ‘The day, as proved by the reckoning, 
must be Ahau; hence the face numeral of the month must be 3, 8, 15 or 18; and, as 
its outlines are not those of the unmistakable 15 face, one element of uncertainty is 
eliminated ; but we can go no farther in that direction. The month, however, is 
unquestionably Mol, as the symbol for that month is the only one that ever occurs as 
a simple disc, without accessories above, below or on either side. All this is not much, 
but it is something; so we will proceed with our calculation, confident that we have a 
7 or 5 ahau, falling on the 5rd, 8th or 18th of Mol, to reckon from. The ahau count 
preceding this date fortunately is unmistakable. It is 12—9 8, or 4,508 days. 
From this we take 11 years, or 4,015 days, leaving a remainder of 493 days. We 
could have taken 12 years, but knowing that we shall have to deduct the 143 days in 
the year preceding the first place in Mol on which an Ahau date could fall, which in 
the end would have reduced the years to 11 anyhow, we chose to deduct only that 
number at the start. Subtracting 143 from 4935, we have 350 remaining days. We will 
first make trial with 7 Ahau-3 Mol, which we shall find in the 20th year of the annual 
calendar. Going back 11 years brings us to the 8th year, and counting 350 days from 
the end of that year we arrive at 10 Eb-15 Pop. ‘Turning now to examine the initial 
date, to which we have reckoned back, we feel positive, notwithstanding the defacement 
of the sign, that the month is Pop, as the distinguishable parts of the glyph have the 
characteristics of the symbol for that month and of the symbol for that month only. 
The face numeral accompanying is strange, however. We have never encountered it . 
before; but it is to be recollected that 15 has been lacking in the series of face 
numerals. If this date prove to be 15 Pop, we. shall have supplied the deficiency. 
The day sign is not readily recognizable, but Kb is one of the three days ever 
symbolized by a human face, and therefore this may reasonably enough be Eb. But 
the accompanying face numeral is not 10; the lobate ornament on the cheek denotes 
it to be either 1 or 8—remember we have not yet learned to distinguish it by the 
forehead mark. We must go back and make another trial. But first let us reckon 
our gain by this one, failure though it be. We are confident this month is Pop and 
that the other is Mol. That being the case, the dates can be only 15 Pop and 3 Mol, 
for if the Ahau in question fell upon any of its succeeding positions in the month of 
Mol the reckoning would not reach back to Pop. Hence, we have made two 
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substantial gains; we have discovered the face sign for 15, and we know that our 
Ahau falls on 3 Mol. And, moreover, we have eliminated 7 Ahau from the problem. 
Now let us test 5 Ahau-3 Mol. It occurs in the 44th year of the calendar. Turning 
back 11 years we come to the 52nd year, and counting off the 350 days we reach 8 Eb-— 
15 Pop. This is more satisfactory, for we felt certain the day numeral must be | or 8. 
Assuming the date to be 8 Eb—15 Pop we have now a base from which to reckon the 
initial count and fix its place in the chronological calendar. The day being Eb, it follows 
that the odd days in the count must be 12; and, the chuen numeral being identical 
with that of the month, that the number of chuens must be 15. Let us run back that 
distance on the annual calendar and find the date with which the ahau begins. It is 
8 Ahau-8 Zotz, in the 3lst year. We may fancy we recognize all the other face numerals 
now, but we will be cautious. One of them, however, is unmistakable—the 18 face 
attached to the katun symbol. That is all we want. We have only to look through 
the chronological calendar till we find 8 Ahau—8 Zotz occurring in an 18th katun in 
order to arrive at the date, for the same date cannot fall in the same katun but once 
in 18,720 years—a pretty reasonable margin to work upon. In this instance we look 
in vain throughout the whole 54th great cycle for the desired concurrence. It is not 
till we come to the 55th great cycle that we find an 8 Ahau-8 Zotz falling in the 
proper katun, and there it is the 12th ahau of the 18th katun of the 5rd cycle—as we 
divined it would be from the face numerals. 


THE REASON Fk ORGS EE Rane kee OUND EN ReAS Ni Coan Opt 
DAG E Sr Nea Hen NpON Teice <C va Csiake 


Tue numerical preponderance of stele, altars, and mural inscriptions dated at some 
point in the 9th cycle of the 54th great cycle, would seem to indicate that this 9th 
cycle was the period of the most high and palmy state of the Archaic Maya empire. 
But I think this apparent superiority is deceptive and misleading. Not in regard to 
that period having been an exceedingly flourishing one, but in respect to its having 
surpassed in glory either previous or subsequent eras in their history. ‘There is a 
particular reason why there should be more evidence of activity and grandeur during 
that cycle than throughout all the rest of their cycles of which we have any 
knowledge. 

The disposition to observe anniversaries, jubilees, centenniums, and other notable 
periods of recurrence, is one of the strongest and most prevalent instincts of mankind. 
It is fostered in the child by the annual observance of its birthday, and strengthened 
in the adult by the celebration of social, religious, and national anniversaries. When 
-the occasion has the magnitude of a jubilee or centennium, a whole nation becomes 
agitated over the event and expends its energy in the erection of statues, monuments, 
and other memorial designs to commemorate the occasion. I venture to assert that 
during the recent jubilee year of the reign of Queen Victoria more statues and 
memorials were raised in England than will be erected there in the next hundred 
years, unless some other equally notable event occurs; and that not for another century 
will America be thrown into the same feverish state of activity and display she has 
just gone through in her series of centennial celebrations. Yet both England and 
America were just as great and flourishing in the years that preceded those showy 
commemorative ones, and will, it is to be hoped, be even greater and more flourishing 
for untold years to come. Future archeologists, however, may be deceived by the 
preponderating number of monuments erected during those two eventful years, and 
declare that at those periods, respectively, England and America attained the summit 
of its glory. 


PREPONDERANCE OF DATES IN THE NINTH CYCLE. 145 


Now, in Maya chronology, the 9th cycle of the 54th great cycle embraced a date, an 
event, an occasion, an anniversary, a conjuncture—I cannot find a word to express 
exactly what I mean—more significant and momentous than anything we can conceive 
of as possible to happen in our national annals or in the history of the world. It was 
a point at which all the multitudinous periods of their different styles of reckoning, 
except the cycle and great cycle, came to an end and began anew. ‘The conjuncture 
could occur only at intervals of 18,720 years. Even then, others would not have the 
importance of this particular occurrence ; for, in addition to being a terminal and 
beginning point of all the periods, this one marked the commencement of the last 
quarter of their grand era—280,800 years had passed; there was only a trifle of 
93,600 years more to be got over before their grand: period would have run its course. 

The importance of this particular occasion kept Copan, Quirigua, Menché and Tikal 
in a state of agitation for fifty years before and after; that is, they had a whole century 
of jubilation instead of a single brief year. Even as long as a hundred and fifteen 
years before, a stela went up telling that this chronological circus was coming, how 
long it would be before it arrived, and what periods would intervene and round them- 
selves out meanwhile. But it was not till many years later that these advance agents, 
as it were, began to come thick and fast. Then all sorts of bill-boards—monuments, 
altars and dead-walls—were erected and placarded all over with posters stating that 
the greatest show for 18,720 years was at hand, and what periods would end and begin 
again, and what other wonderful feats of chronological jugglery would be performed. 
The occasion itself finally came, and the fact of its beg the end-all and beginning-all 
of nearly everything is duly chronicled on stela, altar and wall. The performance 
appears to have been perfectly satisfactory and well worth the price of admission, as 
our modern journals would say. But do not think that the excitement ended with the 
actual occurrence. As for fifty years and more before they had been loud in the 
announcement that it would presently come, so for fifty years and more after they were 
vociferous in the statement that it had just gone. Then they appear to have become 
calm again. The great event had passed far enough behind to no longer agitate them, 
and the people of the Archaic empire resumed the even tenor of their way. 

With all the agitation and excited activity which appear to have characterized this 
jubilee period, it must not be supposed that the numerous memorial monuments and 
inscriptions which resulted have nothing but a bald relevancy to the principal event. 
The schoolmaster got abroad and improved the opportunity to get im some good work 
for educational purposes. Some of the inscriptions of this period are almost complete 
text-books of their periods and methods of computing time. If the schoolmaster had 
had a more concise graphic style, or had had more space for the exercise of even the 
diffusive one he possessed, and time had not laid its destroying fingers on his work, 
there would be little left in the inscriptions for us to puzzle over. As it is, it is 
evident enough that these inscriptions—whether on steli, altars, walls or altar-pieces 
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—are not mere calendars or records of what kind soever. In addition to supporting 
objects of adoration and supplying necessary chronological information, they explain 
the rules and practice of mathematics and chronology, and were undoubtedly the means 
by which the Maya youth were taught; so we must conclude that temple, stela, altar, 
or whatever bore an inscription, was designed to meet alike religious, educational, 
business and all other public requirements. 

That there was an extraordinary stimulus to monument building during the 9th 
cycle on account of the remarkable calendar conjuncture that occurred in it, is attested 
by several independent considerations. I have explained elsewhere that at Palenque 
the periods were reckoned from a different starting-point, so that the date I have been 
discussing as of such moment to Copan, Quirigua and other cities was of no importance 
to Palenque. Hence, no mention is made of it in any of the inscriptions of that city, 
although most of them traverse it, or approach to within a few years of it. The initial 
dates of Palenque—by which I mean the date indicating the era when the inscription 
was made—move along undisturbed by any excitement over an epoch-marking event, 
as if such an occurrence must have been far off in their chronology. One is in the 
12th cycle of the 53rd great cycle, two are in the Ist cycle of the 54th great cycle, one 
in the 9th cycle, and the other in the 3rd cycle of the 55th grand cycle. That is— 
speaking generally, without regard to the difference in katuns and ahaus—they were 
relatively 2, 8 and 7 cycles apart. In Quirigua there are two unperturbed initial 
dates, one at the beginning of the Ist katun of the 9th cycle of the 54th great cycle 
and the other in the 3rd cycle of the 55th great cycle—7 cycles apart. And in Copan 
there is one stela dated in the 13th or beginning cycle of the 55th great cycle. 

The foregoing instances are enough to show that in their normal state of mind the 
old Mayas were not constantly putting up monuments wholesale. As the range, too, 
covers a period of over five thousand years, it demonstrates pretty conclusively that the 
9th cycle of the 54th great cycle could not have been their only era of prosperity and 
grandeur. They were simply stimulated to unwonted activity during that cycle by a 
remarkable commemorative occasion—just as England was in the year of the Queen’s 
jubilee and America at her centennium. 

Of course, all the monuments have not been -preserved or discovered, and I have not 
had time to examine entirely what have been photographed or to thoroughly study 
even those I have seen; but, taking the result of my conclusions from those I have 
studied, and applying the principle of general average to the rest, I have arrived at 
the conviction I have attempted to explain in this chapter. 
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Ir is impossible at present to fix exactly the era of the Archaic Maya nation, 
and it will forever remain so unless some inscription be found that brings their 
chronology into accord and aligns it with that of the Yucatecs, Cakchiquels, or some 
other of the modern branches. The chance for such a discovery 1s slight, but it is not 
altogether hopeless. The people of the great Votanic empire were not extinguished 
absolutely ; they were dispersed; and at some point intermediate between their 
original home and the places where they reappeared as separate nationalities may yet 
be found records marking the various stages of transition between the different 
calendars. 

But, though no precise determination of the period in which they flourished can be 
made, I think it possible to approximate very closely to it. There are several indices 
to guide us in such an attempt. In the first place, the inscriptions themselves show 
that Palenque, Copan, Quirigua, Menché, and Tikal were contemporaneous, at least at 
some stage in the existence of each. There is not an instance of diversity in all their 
calendars ; their dates are all correlative, and in most of the records parallel each other. 
From this is deducible the important fact that—whether a single empire, a federation, 
or separate nations—they were a homogeneous people, constituting the grandest native 
civilization in the Western Hemisphere of which there is any record. Yet when the 
Spaniards arrived upon this theatre of prehistoric American grandeur, there was not 
only no powerful nation extant but no tradition or memory of former national greatness. 
The very sites of the ancient capitals were unmentioned, nameless, unknown. ‘This 
obliviousness could not result from the passage of a few score or a few hundred years. 
It could only come in the wake of a period that had outlasted the patience and reten- 
tiveness of even aboriginal minds. Next, Dr. Otto Stoll, the distinguished comparative 
linguist, who has made a special study of the Maya dialects, states that the Cakchiquel 
language, one of the most nearly affined to that of the Tzentals, who at present occupy 
the central seat of the extinct empire, is yet different enough to require a period of at 
least two thousand years to account for the divarication. ‘This points to a remote date 
of separation, though indefinite. Thirdly, we find in the Yucatec chronicles a definite 
indication, singularly in keeping with Dr. Stoll’s estimate. All the Xiu chronicles 
begin with a record of the migration of their ancestors, in two great bodies about two 
hundred and forty years apart, from some region to the westward. From long and 
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careful study of the annals I have come to the conclusion that these migrations took 
place respectively about 353 and 115 years before the beginning of our era. That this 
migration could have come from the Archaic nation only is proved by the identity of 
the graphic system of the Yucatecs with that of Palenque, Copan, Quirigua, and other 
cities of the central region—a system found nowhere to the north, south, or west of it. 
Even to this day the Yucatec language is more closely allied to that of the Tzentals 
and Zotzils of that same region than to any of the other numerous Maya dialects. 
That the Yucatec calendar and chronological system differ in several respects from 
those of the Archaic cities is not a final or even grave objection to this theory, but 
only what under the circumstances might be expected. The Xius found the Cocoms 
and Itzas, older offshoots of the Maya race, already in possession of Yucatan, and 
appear always to have acted a subordinate part to them in subsequent history. It is 
not unlikely, therefore, that they changed their methods of computing time so as to 
conform to those of their superiors; or the change may have been made for some 
reason not evident to us; but that they did change their methods there can be no 
doubt, and that too shortly after their contact with the other nations. Two of their 
chronicles distinctly state that at a time equivalent to about the 257th year of our 
era ‘‘ Pop was put in order.” The statement can refer only to a re-arrangement of their 
calendars, for the calendars themselves had been in existence for unknown centuries ; 
hence, these records probably denote the time at which they changed their chrono- 
logical methods to conform to those of their neighbors. Our best hope of correlating 
the calendars lies in the discovery of some record made by the Xius in their new home 
previous to this change. 

If this argument should be rejected and the divergence of the calendars be insisted 
upon as an insuperable obstacle to my theory, I will retreat to the invincible position 
behind the graphic systems, and ask in what other quarter can be found such an 
identity. There can be but one candid reply—nowhere. Yet a graphic system is the 
very thing most likely to persist. Empires have been dismembered and become 
separate nations with different languages and institutions, their original alphabet being 
the only thing retained by them in common. The scattered branches of the English 
race have changed many systems more radically than the difference in question, yet 
have held throughout to a common graphic one. So with the migrating Tutul Xius. 
Whether the changes in their calendars originated with themselves or were made in 
conformity to the usages of fellow-nations, is immaterial, since the persistency of habit 
vindicated itself in the retention of their native graphic system—if not, indeed, of their 
pure mother tongue. 

Assuming, then, as I think there is just ground for doing, that the Tutul Xiu 
exodus took place from the Archaic empire, it is next in order to inquire into the 
probable causes of it. Such manifest dispersion of a people as these two great 
migrations show, would not be likely to occur except at the breaking up of some great 
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nation; for the Mayas were in no sense nomadic, their instinct everywhere seeming 
to be to cling to their homes until driven from them by force or disaster. What was 
the cause of the disruption can only be conjectured. The little gleanable from the 
barren field of Yucatec history discloses three causes that at different times powerfully 
affected their national existence, any one of which if intensified, under the conditions 
then existing, might account for the extinction of a far superior civilization. The first 
of these was invasion by savage hordes; the second, devastation by earthquakes, 
tornadoes or pestilence ; the third and most important—the one that had destroyed 
all of power and glory in Yueatec civilization years before the coming of the Spaniards 
—was domestic war. The first two of these causes would operate quickly, and might 
suddenly arrest a people at the very height of their prosperity; the last would be of 
slower effect, requiring a century, or even centuries, perhaps, to bring about the final 
downfall—but, whatever the duration of the period, it would be one of decadence. 
There would be no rearing of cities or temples, progress being arrested in every 
direction except that of the nation consuming itself. The chronicles tell of no city 
founded in Yucatan later than Mayapan. For five hundred years thereafter the nation 
was too busily engaged in self-destruction to find time to build cities. 

Whichever of the causes indicated occasioned the downfall and dispersion of the 
great Archaic nation, it must have had its full benumbing and repressive effect before 
the first of the migrations recorded in the Yucatec chronicles, so that we need look 
for no evidence of improvement subsequent to that date. The fact of the migrations 
having been over two hundred years apart points pretty directly to internal dissension 
as the cause of dispersion, though the later comers may have been a discouraged 
remnant that had struggled on through those years hoping to overcome the evils of 
pestilence or natural calamities. But, in either event, it may safely be assumed that 
no cities or temples or other monuments of pride and prosperity were reared subse- 
quently to the first migration. How long before it all such activities may have ceased, 
it is impossible to say; but as in other instances dispersion has not often lagged tardily 
behind its cause, we may assume that the decline of the Archaic cities followed swiftly 
upon their attaimment to the proudest pitch of glory, the stage at which the fatal 
brood—jealousy, rivalry and ambition—that comes forth for the undoing of nations, 
appears always to be hatched. Therefore, taking everything into consideration, I think 
if the latest initial dates of the Archaic monuments are put a hundred years, say, ahead 
of the time of the first Xiu migration, we shall not be more than a century out of the 
way in respect to the ancient chronology, and probably not that far. 

Particular emphasis is intended to be laid upon ‘ initial” dates in the foregoing 
estimate. There are two kinds of dates in the Archaic inscriptions. ‘The dates of one 
character, and those of most frequent occurrence, appear in the body of the texts, and 
designate the points from or to which the reckonings extend. Sometimes they are but 
a day apart; at others, they are a few months or years; while occasionally a flight is 
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made over thousands of years and back again, with the ease and swiftness with which 
in Eastern story the couch of the prince is transported by genii. ‘These dates have no 
significance beyond their relation to other dates and the corresponding reckonings. 

But with the other class—the initial dates, as Maudslay has very appropriately 
named them—it is quite different. The inscription on nearly every temple, stela, and 
altar, begins with one of them, reciting the great cycle, cycle, katun, ahau, chuen, 
month and day. Such conspicuousness and circumstantiality, in my estimation, could 
have but a single purpose—that of recording the date at which the monument was 
erected. Some of the stele have different initial dates on opposite sides, but in these 
instances one date is reckoned from the other, the later one undoubtedly designating 
the time of dedication. J think there is nothing we can assume with more assurance 
of certainty than that these initial series mark the date of erection of the respective 
monuments. 

Taking this for granted also, we will turn to the inscriptions and see to what these 
conclusions lead. ‘The latest initial date is found on a stela at Quirigua. It is 
55—3—19—2—18 x 20—7 Ahau-18 Pop. That is 2,840 years subsequent to the 
average of initial dates in the other Quirigua inscriptions. ‘The next latest initial date 
is on a restored stairway in one of the temples of Palenque. It is 55 —3—18—12— 
15x12—8 Eb-15 Pop. That is 7,082 years later than the earliest initial dates at 
Palenque. ‘These are long periods; but the limit is not yet reached. In the museum 
at Leyden is the misnamed “ Yucatec” stone, exhumed in digging a cut on the line 
between British Honduras and Guatemala, about a hundred miles from Copan. It is 
a thin slab of jadite, about a foot long and four inches wide, if my recollection of it is 
correct. Both sides are inscribed in rather a rude manner, the rudeness apparently 
being more attributable to the hardness of the stone than to a lack of skill in the 
artist. The carving on the front represents a warrior trampling an enemy under his 
feet. The stone, therefore, is evidently a memorial of some victory or conquest. The 
inscription on the back consists of an initial date in the Archaic form and characters. 
It is 53—8—14—3—1 x 12—1 Eb-—5 Zac. That is 8,583 years anterior to the latest 
initial date in Quirigua. Now, if in accordance with my theory respecting the era of 
the Archaic cities, the 2,348 years that have elapsed since that Quirigua date was 
made be added to the above period, we shall arrive at the time when that ancient 
Maya conqueror trod his enemies under foot—10,731 years ago—the oldest historical 


date in the world. 

Such a vast stretch of national existence as these.dates indicate somehow Jars upon 
our sense of propriety and makes us distrust the evidence. But the figures are there ; 
and, unless at some time past they changed character so that they could lie, we must 
accept the startling revelation. After all, it is only unwont and example by which 
we are staggered. As to the proposition itself, there is no demonstrated reason why a 
nation should not exist a million years as well asa hundred. National existence is 
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analogous to all other forms of life. At first there is the long period of growth, 
during which the whole tendency is to vigor and unification; then comes the season 
of maturity, the duration of which is about equally dependent upon the nature of the 
subject and the environing conditions ; after that the whole tendency is toward decay 
and disintegration, which commonly take place in the briefest period of all. We are 
apt to judge only from the ephemeral existence of modern nations surrounded by 
co-equal antagonists. As our glance goes back, however, we see longer and longer 
stretches, tillin Egypt we find one almost commensurate with that of the ancient 
Mayas. 

Let us, finally, consider for a moment the possibilities of duration for that Maya 
empire. The Mayas were a primitive, pure-blooded, united people. No ancestral 
prejudices or racial jealousies could spring between them. Whatever tendencies there 
were dependent on the inscrutable laws of nature must all have been in common. 
They were strong in numbers, and stronger still by their great and solitary enlighten- 
ment. They occupied a territory that is practically a fortress. To the east, south, and 
west there is not area enough to harbor savage foes in numbers that would have been 
formidable even if coalesced, and to the north, if necessary, they could oppose their 
united forces. No other great nation ever occupied so secure a position. Hence, the 
question of danger from outside sources is practically eliminated from the problem of 
their national existence. Their unity of origin, the simple numeral worship indicated 
by their monuments, the civic spirit to be inferred from the absence of all warlike 
insignia in the inscriptions, point unmistakably to a happy, contented, peaceful state 
of internal affairs, akin to brotherhood. Under such conditions, how long might not 
a nation endure? We go back ten thousand years and find them then civilized. 
What other tens of thousand years may it have taken them to reach that stage? 
From the time of the abrupt termination of their inscriptions, when all suddenly 
becomes a blank, back to that remote first date, the apparent gradations in the growth 
of their civilization are so gradual as to foreshadow a necessity for their 280,800 
recorded years to reach the point of its commencement. Manifestly, we shall have to 
let out the strap that confines our notion of history. The field of native nationality in 
America promises, when fully explored, to reveal dates so remote that it will require a 
wider mental range to realize them, 
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THE use to be made of this calendar is too self-evident to require explanation. 
The numerals of the day Ahau are put in bolder type to assist the eye in looking for 
any given date. If the day named be not Ahau itself, it is made relative to it by the 
odd days of the chuen count, so that the position of that day in the month is always 


the first thing to be ascertained. 


I have put Ik at the head of the days because it is nearest to Kan of any of the 
Archaic dominicals, and because the Oaxacan calendar shows a tendency toward 
retrogression in the order of the days. There is no good reason, however, why any of 
the other dominicals may not have been the first. In fact, the frequent and peculiar 
use of Caban in the inscriptions and its standing as the unit of the numeral series 
constituted by the day symbols would appear to go far toward justifying an assumption 
that it was the initial day; but the former circumstance may be only a chance 
happening, and the latter may attach to the remote pre-Archaic era when the year 
began with the month Chen; so that neither of these considerations, nor the significant 
recurrence of Manik in certain places, has had weight enough to induce me to change 
the order originally adopted ; nor will it be worth while to alter it until some style 
of reckoning from the beginning of the annual calendar is discovered not in harmony 


with the present arrangement. 


For all ordinary purposes the point of beginning is of no importance, since the 
annual calendar is only an orderly rotation of the days until each of them with 
the same numeral has occupied the seventy-three places allotted to it in the year— 
20 *13=260 x 73=18,980 days, or 52 years—when the same succession begins anew. 
From this it will be seen that unless a count by sub-calendar periods be discovered 
the matter of its beginning is of no consequence, apart from the satisfaction we 


experience at any definite knowledge. 


The plan of numerating the days of the month is explained in a preceding section. 
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ARCHAIC CHRONOLOGICAL CALENDAR. 


DOOO® 


TuE chronological calendar is the Maya method of reckoning time by ahaus, katuns 
and cycles. The following tables cover only three out of the seventy-three great 
cycles constituting the Archaic grand period, they being the only ones to which the 
dates of the inscriptions relate. Any one desirous of going beyond the range of these 


three great cycles can readily do so by means of the perpetual calendar appended. 


Each table—the size of which unfortunately necessitates its separation into two 
parts—embraces a cycle, appropriately numbered at the extreme upper corners of the 
two pages. ‘The great cycle to which it belongs is shown by the running head above 
the tables. The katun numbers are indicated by the figures over the columns; the 


ahau numbers by the vertical rows of italic figures in the center and at the margins. 


Every single date denotes an ahau, or 360 days; every column of ahaus, a katun, 
or 7,200 days; every aggregate of the katun columns, a cycle, or 144,000 days; every 
thirteen cycles, a great cycle, or 1,872,000 days. The ahaus and katuns are numerated: 
20, 1, 2, 3, etc., up to 19; the cycles, 13, 1, 2, etc., to 12. The reason for this 
peculiar style of numeration is given in a preceding section. In the inscriptions the 
great cycles are designated by composite signs about whose significance there may be 
some question, so I have simply numbered the three here given 53rd, 54th and 55th, 
in accordance with my theory of their position in the grand era. As the reasons for 


that theory are given fully elsewhere, it is unnecessary to repeat them here. 


BIOL. CENTR.-AMER., Archeol. L 


‘ORT 
VAP 


“TY UA, 0) 


“qokeg 


“nyuany) 


“qadeq 


~- © 
oo 86 
4 


“UT X®B 


“Y}PUOUL FO GULL NT 


“yquout ayy fo Ae 


ney Avp oq} Fo ‘ON 


“yyuoUr FO aUTENT 


“yyuom ayy Fo Avy 


ney Aep ayy Fo “ON, 


“yjuour FO ule Ny 


“qqyuou ey} Jo Aeq 


neyy Aep ay} Fo “ON 


“YZYUOUL FO VUE NT 


“yyuour ayy Jo Auqy 


“YZUOUL FO 9UIB NT 


neyy Aep ayy Jo “ON 


“Yyuout ayy Jo Avg 
“YyUOUT FO ouIV NT 
“YyUoUT FO ouLE NT 


*qqyuour ayy Jo Leg 


ney Sep otf} Fo “ON 
ney Ap ayy Fo ‘ony 


“yjuour ay} Jo Ae 


CLP Chey 


“é 


‘qedeyy | st | g | 67 


€ | OL! sz 
ie Ey || ye 
o €L |S | 9F 


€ |v | &7 
= 8 |g | é 
rs €l | SL] 77 


ge | £ |G 

= 8 | LL Ss 

iE ell 2 | 4% 

OMealeST lcouiles 

> € | OL? 

ce 8 L Va 

L cs SIE IPS) |. 8 

Ss diz |sti6/|é 

6 a € | SL 7z 

atCle) OL] qedeyy 2307 |8 |p | 0@ 
B tq Ps 5 = ps B i] Fs 
ic) ° FR o 2 FR @ ie} Fe 
° teas Hers ° eee lho ° Ino) Ae 
Fh as pe Fr + =a FR a5, || 27 
E S| ae 5 all B oe. 

° 2 ° Fy ° 

5 B te 5 B | i=] B & 
ee ae lei] BPS es] eee as 
Sales Soe Br | 
A F e 


“nepy Avp oy} Fo “ON 


“HTOXO 


“UVONYTVO 


IVadO GYALALAA 


TVOIDOTONOUHO OIVHOUV 


CATIOAO HLST 


“UBD AT 


“ULSE T | : ar | quivy, | 


— 


“nyurnyy) 


*qafen 


~ONWNOYT OD DOM - ODON 
= = 


nymngy 


— 
— 


*qaleq 


N 
re 
re 


ico) 


“ULYXB 


OLperjuey 


“e 


‘TOW 


“ny canny) a ; “Xv 2 “URBNTAT “ULYXB “qeiey 3 “ud 


“yyuour oy4 Fo Avg 


“yyuouL ay} Jo At 


“neypy Aep ay] Fo “ON 
“YyuoUL FO ouTe Ny | Ss a 


“Y}UOUL FO sure NT 
“yquoW Jo ame Ny 
“yjuom ayy Jo Seq 
“YzUOUL FO 9ULV Ny 
“YQuoUL FO sUulBNy : 
“yquour JO ouleyy 
“YyUuOUL Jo sue NT 
“YJUOUL FO OUIB NT 
“Y}UOUL FO OUT j 
“qyyuouL yo ULE NT 


“yyuour ayy jo Aq 
“neyy Aep aq} Jo “oN 
“‘yguou ayy jo keq 
“yquour ayy Jo Leg 


“yyuout ayy Jo Seq | COR CINCO COR col ac 


| neyy Sep ayy Fo on 
| neqy Aep ayy Jo ‘ONT 
neqy Aep ay} Jo ‘ON 


| “neyy kep ayy jo ‘ON 


i 


| neqy Sep ay} Jo “oN 
neqy Aep oq} Fo ‘ON 
‘neqy ep ayy Fo ‘ony 
neqy ep o43 Fo ‘ony 


| 
| 
| 
| 


co 
La 
ww 
Ll 
S 
~ 


ATOAO LVEUOD GUA LALA [CATOAO HugT 


“UVGNATVO 'TVOISOTONOUHO OIVHOUV 


“nyuiny) 


sqakeg 


“YJUOUL FO GU’ NT 


foo} 
ec 


“yyuour oy} Jo Avg | Ca Go) 


savy ep au Jo “oN | 


“YPUOUL FO 9ULG NT 


io a} 
ce 


“yyuout oy} Jo Avg | reheat 


Ss 


cL 


neyy Aep ay} FO ‘ON | 


‘ULpURyy 


“ 


UBD] 


“Y}aouL Fo aureyy 
“yjuout ay} jo Aeq | 2) Ge) 


= 
= 


A 
9 
OL 
L 
S 
6 
eL 
v 
8 
ol 
€ 
Zz 
LL 
A 
Z 
© 
5 
= 
Qa 
q 
va 
ley? 
} 
5 


“YPUOUL FO GULB NT | Ss 


“yyuour oy yo Lug | 


ine) 
C=! 


eb 
v 


“neyy Lep ayy Jo “ON | 


1X 
“UTX J 


“YZuoUL FO sul’ YT | 


io 2) 
i 


‘yjuour ayy yo Aug | Ge 


oOo Nn 


os 


oD 
=! 


“neyy Aep oy Jo “ON 


“Y}UOUL FO oULG Ty 


“yyuour oy} Fo Aeq 


neyy Avp oy} Jo “ON, 


“GPUOUL FO UIT NT | 


“yyuour ay} Jo eq | Go 


“neqy Aep ayy JO ‘ON 


“nyu, 


‘qokeg 


“Y}UOUL FO VU NT 


“yyuoUr ayy yo Lua | ey Gg SG 


neyy Aep ayy Jo ‘oN | 


“yqyuour jo oUt NT | 
“yyuour ayy Jo Avg | Bye seg ee 


NAN = 
= 


wey Sep amp Jo “on | = ° ©. UNE Gattis i) a ov oO Oo OU - ° © 


wogyaepayyoor | O WA Ot 9 OH K- CONT KN OAHDTAH © w 


‘ATOAO LVAD CUI L ALATA 


‘AVANATVO 'TIVOISOTONOYHO OLVHOUY 


[HIOAO IST 


- 


BoC QU CO st COBO) LO 


“nyuimy) 


“qoke 


- 
— 


“THU ny 


“qaseg, 


dog 8 


N 


“ULLURY 


T 
© 


‘uenyy | 


° 
=- 
N 
- 
S 
iy) 
) 


“ORT : nyung 
W : t 


“yquour ayy Jo Ae 


neqy Lep ayy Jo “ON 


“nerpy Aep aq} FO “ON 


“neypy Aep ay3 FO “ON 


“neyy Sep oy} Jo “ON 
“yy uouL jo OULe NT | 


“yquour Fo ame yy 
“yyuour Fo oure yy 
“yquour ayy Fo ART 
“Yjuour Fo aure Ny 
“yjuoul Jo oureyy 
“yjuour Fo aue Ny 
“qyuour Fo oueyy | 
“yjuour JO ome Ny 
“YyuoUL FO ULE Ny 


“yquout ayy Fo Avg 
“yquout a4} yo Ley 


“yquour ayy yo Auq 


neyy Aep ayy Jo “ony 
neyy Aep ayy FO “ON 


| “yjuour 343 yo keq | a os) &) Co 


“neyy ep oy jo “ON 


| ney Aep ary Jo ‘oN 
| neqy Aep oy} FO “ON 


Ss 
yi 


IOAN LVAD CUAL ALAA [@IOAO IST 


UVANATVO TVOIDOTONOUHO OLVHOUV 


6r i Cm cil | eee € |t | doa | 8t}/e}] MX | st) SG] eZ | sl] 2] 6r] x*d | 81/6 si GELB. & Gi eo) & el | z% el |v 
Se = SS ae eceleS “| 8 1-2 =) 18 16 “le |ebfsr} “ |€ jen diz |st|e% | rw |st|v] NW | st] 9 | 44M] sT| 8 
AT “NV Bit SABES ema Seay ly te J Bo? SG ae 8 |v ~~ IB pS) 2 €/s “|e | ovf aden | se | ob 
or | “XeX | ST | LL} ‘UerN | st; eb “ el | % = &l | 7 i el} 9 | 97 si €l | 8 7 3 |OR) = Schl 8 |b S ¢ |e 
G1 = e |e i 6 |v on «| St} 9 J UeA| st} 8] “G90 | 8L | OL] sz} aedey | st] Sty €L |b “ el|/e sf €1| gs - gs | 2 
Tie WERE IES = 8 |8 z: 8 Obl @ |S 1eh, = Ve bw % S|) AA || SII Sp |) CES) PIE |i 7 || CAIEN EHE 1 (3 “|r| be 
ST g €l| Ou] eL| ou} “ 8 |b % 8 |e ie 8 |G | sz ss 8 | 2 = € |6 iz 8 1 EB) € | er] doa | st} 2% 
BE | “eZ | Sl} eb xeq | 81 | © - €l |S el) 2 él | 6 | @7 2 Sl Ey) SEN 8 |Z is 8 |v os € |9 
IT i € |g 2 | 2 dig |st|6 | OW | 8ST] bby] OPM | BL} Eb] AF yum | st |S] el | v . él | 9 ss él | 8 : 8 | OL 
Or : 8 | 6 st 3 | CB) 6 eh) Gali) és € |v jor} -qten |e | 9 | zi | st| eS] xeA | St] OL] “uemW | 8T]/ SL} éI | b 
6 SS BU S| el | Z es Shy, > 8 |9 z 8 | 8/6 i € |OLu “ S Neh) (ea. - Se) | cn sisi, 
8 | “YO | 8t |v | ase) st] 9 Z el | 8 st el. | OL * &L | Sb) 8 8 |b - 8 |e - 8 |g is Sieiliez! Be 6 |6 
d “2 ¢ |s8 i € | OL] 30Z | St} Sb) “wou | St | b JesweM| st | © | 4 < €L |S . SIE |} 22, ss €l| 6 2 SE Eb) * 8 |b 
9 i Se eh 8 | -t 2 € |€ ‘s € |g és Ce 9 dode |) STG hy 1X STE ez) Steen xed Sr 2 a él | v 
| “ce ee ce “ce . 

g i el | © ss e. |G SE ae i 8 |6 = 8 | bbs 8 | SL Calc, ¢ |v ¢ |9] “iz |st/s 
if oe | St} 2 | ™yenp | st | 6 s €L | be sy emre wn er | 2 | 7 ss 8 |v S 8 |9 rs 8 |8 zs 8 | OL a € | Sb 
§ 3 ¢ | LL} qedeg |e | Sb] zn | S| So] XA | St | yw | VU | 81] 9 | & 3 él | 8 2 €l| orf “ Sit) | él |b w 8 |e 
é s 8 |2 $ e |v ss € |9 5 € |8 & | OL] @ on «| ST | SEP re | ST} bY ‘490 6| st] © | qedey | st | g 4 el] 2 
L 4 él | 9 i 8/8 is 8 |OL “ 8s jou “ | a os € |e is € |g : g. | 2 : € |6 ] 70Z | 8ST) LL 
og | uryuey| gt | OL} dog | er] eel mx jer) e |] Zz |er;}e |] xed jet |g jos] diz js |2] oN |8 |6] WW |s | LEPMI™MD| 8s | SL] MAL |e | S™ 
2 OB See) os ei eye & sis Se See See. bere 
z alte 5 ee B male 5 Selne B moles B Sollee E Bale B a le 5 elle 2 nila 
ee |) ee ® e. Fr ® Sf Fh @ a Fr io SQ Fh ® On Fh @ On FR @ SC. FR ® a FR @ co | ee 
a | a + | = + | = 2 as |) = | & = + | = a a | = eh es ll & =a «| a + | 
7 @ [=n i) > Oo i= i) [=2 oO [=r Tos) =m oO jer oO ia i) => oO 
E ro) a E i) uy 5B a) au sj io) a B i) a fo) Q 5 @ a E ® a B 2 a E i? Qu 
A eI a ee 2 TES) 2 EIS) & ele B Lele) 2 Pepe ees Be eS ee ae Is 
PES Sh eee ER tS || ee | Ee Gs) Be Pes) Ge I Gs BP eel] ee PE ee) | PE el) ees 
P| es Ba Paap |e eo | P| & Be P| F F |g B | F 
F | § |e 5 F e = 5 

‘AIOAO LVANO CUAL ALAA [AIOAO 4NZ 


“AVAQNATVO TYOISOTONOUHO OILVHOUV 


NDAR. 


n 
4 
vy 


ARCHAIC CHRONOLOGICAL CALI 


nr 
Wh 


FIFTY-THIRD GREAT CYCLI 


2nD CYCLE. | 


S X KC ~ iS) s 
Qa 8 Qe rS Sse Fs 82 eo SS 6s S Ss 
| 2 a 8 a 5 Ei A 
“yjuou Fo ame yy ay A wS & 4B 38 2 Je ‘8 8 Se 8 ee § 8 8 8S 
| By 5 = iS ont = S) 
5) aa =-| 
SS = — 
“qquom ayy jo eg | @ % 7% & BD m» B mm m mR mo m BR om 
‘neyy ep ayy Fo “on On OF OO DO Oe CON No hi CO) CN CO ST COO) LC) 
- - - - - = 
a 
= $ S z E- & 
“yyuoUL Fo ome Bi ee BR) 8 Re Saute CR de cle 8 oS BRT Gr er oR 
wy F N a AS SS Q 5 x 
9 —— = 
= 
yquou ayo keg] © 2 RB 2 mw Q yw mH Bm D ma 2 RD 2 A 
‘neyy Lep aq} Fo “ON LOT Oe COO lee eC) NU CO SECO, LO ORTON =a 
= = - a = = 
__E__—————— a ———————————EE 
“yyuour Fo ote Pie ee co Ua) 3 ape CHee Tt  el ie Pe TL! Eg 
at J Ni oS A 5S a a A 
= 
= _——— 
| *yjuour oy3 fo Leq eo) St ES ED CEN ESE MC CS NTSC FS ate ate! Oe) 22). Gee ies Ge) Kes)’ Be 
ney Aep oy} Jo “ony Hh @ VO) VF @® DF eFC Gt ec rE @® aoe @® © 
- - - - - = 


“Y}UOUL FO aUITNy | 3 2 g R ig is a RLS ein z B 6 fal Sih =e eae 
iol Ss iS = o N 
= = —— 

“yjuout ayy Jo Seq 2 CG 2 o & Gd Gh BH E be ss} G9 GO GG GE 
| nepy Aep oq} Jo ‘ON | QO Or oO OWe FOAM ONVN @ OD DSF CO @GQQ es 
| - - - - = - 
| | : : as 3 ; 
| Q a) co rn a i oS — QW = 5 a © = a a Ol a 

yjuour Fo oure Ny Sp 8 8 8 es BF 8 SF Be 8 bh Ss SG 8 SB 8 
P oO =a 
ry reves 
= 

Tima en) Se a Sa eats Glela Si se Sele = 
\-neqy Aep ay} Fo “ON SrPQA VO V OY OD FOO We Eo A © FY ®& 
i — = - — as fo aba 2 = = =. a= 

S ri MO Fe FE HSE TFCHME SH FHKE FD SF 
R Ta SS OSs Se Sy 
“yjuour Jo sure S a BASS Gh he See ek ee as ein pe Gg 
Wy J N = e SER ae erat cco ARIS RPO SOY SOR Oa i a 
| al 
=> | = 
= 
qquom ayjjokeg| °° 3 8 0 mB BB om Q Ro m m mw wD =m B @ w 
ney Sep aq} Jo “ON | COC) as LO a © CO NI is b=) CN CO tk CO ©) LO Je COAL 
| — = - = — — 
| 
“YJUOUL Fo oULENT SS 8 7e 2B! We see ele dune 45g)" s Be 6 
ee Ses S Ss St mages dia = 
ES — 
| -yzuour a4} Jo Seq co oR Dc DD wD. wD 
| “ney ep ayy Jo ‘on Yerry @ OVP w@ DD SF eC GTS & @® A © ss 
- - - - = = 
| Zz 4 : s A a 
“Yj UO JO oULE NT Pits) ey ee RM gel tee By bas Ce il oe 
d sol ag 8 € BPO AG ES fe BB Be ES SB 
aM eA = 2 sl 
» = -- -- — = ~ = 
= ~ | a fo Co ) oD on 
“yyuout ayy yo Ae 2) op) eh or} EG eG) OD Se) Ges ED GO 
“ney Sep oq} Jo “ON YT @ YO eFege QO Qer@aoyur ga ®»D | eS ® 
- <= - - = = 
: . sh 1 
*yguour Jo oule yy Ho) eb See AR Sosa) KA Ome we xh na OU AHS” tet ps a Ss 8 
J N N ~ = ~ S = > ~ —_ oe ~ * Ay be rs) = 5 5 * ‘e 
5) 
ia 7 a 
| ‘yqyuout a4} Jo Aeqy | ey} Ger ey Dar 0 eye Ge) EO a ey Ge 
| “ney Aep ayy Fo “ONT OM OS) CO i iw) Go) Sy @) @ th) em © MM OM S&S fb & Ww & 
- = = = = - 
“YQ UOUL Fo ULE NT | Pa Se eS AB wl GB Re (@ \cSeesl AR Nea asec 
ee ee ae 
=e |e Pome Era | i GAUGE Gy Gea eG WP cctitc 
“yguour ayy Jo Avg | COMMIS 9 SO SCI CBC! 5 0) sd C0 OCHS 000 CO) 610 i OC Fa 69 OO RR ros OO as Cros COs Cro 
“neyy Lep oy Fo ‘One Or) GP) 16) SOG) GU SS bo). bth Co ot Ge) fh) a © 
— — _— aes a Ss A = = - 
mi. | > ™~ Oz 9 “FS ’w’ © it~ ~ =>) = ™ RX oe) “t S ~~ ~ is2) 
a : ~™ | ~ Ls | ~ ~ ~ ~ ~ ™ 


6 a Ge | Loy. 8 | eL 8 |z%? e 8 |v uh € | 9 | 6 is € |s ic S |@| € | Sty 249Z | st) -. | ueqo | st} e | ez 
SI “c €L z 66 €L v “ce el 9 6c eL 8 “ec 8 oO L SL 6 8 z L 6e 8 L 73 8 e 66 € Ss ee ¢ 2 8L 
4r| ‘dog | 81/9 mx |et}se eZ =| SL | OL} “Xd | ST] SL e GiB | 2z ss €1|/e€ a €1|¢ a || 7, 2 8 |6 e 8 | LL| 42 
OL a € | OL ss ¢ | ZL is cam ss cule “hz | 8t|S | or] ‘OW | BT] 2 rN | 8} 6 PY ™qunp) st) ep S €1) eL w (SE || 4 || Oe 
GL ef 8 ib “ gs |e ge 8 |g os S| 2 = € | 6 | @ e 8 | Bt s € | en} qekeg |e | g | 02, | stl p xeX | 81] 9 | 4 
vas zi €1 |S * el | 2 ss &1|6 S €l | bb % 8 | SL] 77 s 8 |Z i 8 |v i € 1/9 vs ¢ |8 s € | OL] 77 
sr| on | 8ST) 6 J Uxen | ST) LL] “G20 | st] SL} qesey | st | f% i €l |v | é2 “ €1| 9 £ «11s ss 8 | OL 8 | ZL is a |b |e 
Ge € | en cs € |2% 3 € |v ¢ € |9 20% | 8T|@ | eZ] “ouD | SL] OLP eur) st] su] els b se el |e ss Sit | | ee 
IT S 8 |v a 8 |9 ss 8s |8 is 8 | OL € | Sb| 7 s 8 |p . 6 |e dog |8t|G ] Tx | st] 2 eZ =| 81 | 6 | ZZ 
OL s €1| 8 o €1 | OL s €1 | Sb bi €l |b e 8 | © | or oe 8 |g me Saale x € |6 a Soe f € | ©L| OF 
6 ‘diz | 8t| Sb} ‘TOW | ST |b ‘UN | 8ST) & | eyamp| st | g " Si) || EG: a €1|6 & €L| LL f 8 |eL es 8 |e f 8 |v /6 
8 “ ¢€ le € |g a € | 2] ‘qe4eg |e | 6 | zn | ST] LL) 8 xeX | 8ST | OL] Ver | st | ~%? ss el |v s €1 | 9 = eI} 8 |8 
A, ss 3 | 2 ss 8 |6 ‘s 8 | Lt mi € | er a Se 1g |Z 3 € |v eu €|9 on 81 | 8 | UAXeA | ST | OL] “U9D | st | SL} 4 
9 ee el L L oe el e L tf €L tA “ce 8 v 7 8 9 9 “ee 8 8 (a3 8 oO L “ce € z L 77 € L “ g e 9 
g 7407 | 8L| 2 wy) | 8L| vw J uryuey | st | 9 ss €.|s se &1T | OL| ¢ s €1| SL is él) b S 8 |e S 8 1g a 3 WZ Wg 
t a ¢ 19 sh ¢€|s Hs € |Ovl dog | st} au} mx | stin | 7% wZ | 8l\e xeq | 8. |S s Bie |) OL €1|6 * €L | LL| 7 
8 se 8 | OL “ 8 |}ou “ Sia is es . € |g |¢é ME S| 2 ee € |6] dz | 8t| eel TOM | St] eLl mew | stl ~e |e 
G3 § €1 | - ee €l |e us €1|¢ e 8 iL 5 8 |6 | 24 ee 8 | LL “ 8 | eL ns & le? s |v S ¢ |9 |@ 
I oz, | 81 | S xeX | St | 2 | wen | 81 | 6 ss €l | be 2 €l | Liz iB €l| 2 S el |v 3 8 |9 ‘ 8 |8s i 8 | OL|Z 
oé| MX |}& | 6] eZ | | LL] xed |e | Sb] ON | St} |S PexeaA] st | vy | of | wD | st| 9 | qedeM | st | GS | “2z30Z | EL | OL} ‘VeuO | ET | SL ure] er] 4 | o¢ 

S iets es sis a Ls ial ss | Sial 2 | sie S leis se | Sie & lela es Veal eis 

5 | 5 5 | S 5 < S 5B << © 5 <4 5 5 “4 Z B <4 a i= MS zs 5 OD 5 “ A 

om = oO om a (o>) SC S ) a rs Oo o FR i) o FR oO 2. Eh @ a Eb oO go 7 oO SC i= 

Se t = <a a > s ct = & a = Eb a S & t+ = se ct =) a + = = ot = Eb ct = 

lar i) oa oO in oO lar (o>) la- io) =n oO Bb o) a oO =n oO jr oO 

B © a B © Qu B e a B © Qu B © Qu B © a B © a B he a 5 @ a B © Qu 

3 B| 2 g ELS gs B/S 3 B/S g B/| & g B/e 8 B/e 5 B/S 3 ie || g | 

eS S. | ssl a ou lees Es e |) es S| Ze 5 ee S < ee S || SI ot S| Es BP = 6 | 4 

a Be = S| b> = 3 | b> = Bl b> aa Be | le = Ba | bp > S| b a Bil > = BL || 2 a B|/e 

= E = 2 = e a eS oa 2 = A = z a g : e g = & 

4 g Vi é 0g 

“HTOAO LVEUD CYA ALAA ['AIOAO aug 


“AaVGNYTVO TVOIDO'TIONOWHO OLVHOUV 


61 


8T 


wD 


“ATOAO LVAWO GHIA LALA 


UVANYTVO TVOIDOTONOUHO) OILVHOUV 


| 
“ € |v 3 € |9 a € |8 ‘on «=| ST] OL UNX®X | 8ST | SL] 67 | “WO | ST] Lb | ‘ae4em | st] e as €l| Ss acon G Te |e €I | 6 | 67 
6 | [Pe] 
: 8 |8 p 8 | OL = 8 | aL rs @ | fo ss | > |) ge a € |¢ = € |Z | 4407 | 8t| 6 | “eqD | ST) LE] “Ue | SL | EL! sz 
~ 1S ey) @ | Seb Wet) 2 18 1. ¢) “ 198 (2 )4F]) * Ie 1 Nee Yh oF BD a i |e os iid Wicd | 
| 
IX she 7 | 81|gG xeq | 81 | 2 e &1| 6 os €T | LL] 92 = &I | SL if €1| 2 et 8 [ gs '9 o g |S | 9 
ss eli2 i € |6 Y e€ | uel tz | st} erly om | st|e | sz] 8m | st| vw | Mumm)! st} 9 sS €l| 8 s €1|/ OL} © €I | SL) S71 
| 
“NS | BO & 1G PB) ee Ie e118 Ii S18 | we i € |S | ‘q4en |e | OL] 22D | St | SL] “X®X | ST] b | “Wen | st | © | 77 
| 
ie €1 | 2? # el | vy se €1|9 5 8 |8 os 8 | OL| 87 ‘a a | sul & ei tl i ge ss € 6S ss 4) PL, hbo 
| 
‘WIAXeX | gt} 9 | “YD | 8st} SB | qedey | st | OL = €1 | ZL 2 SL |b | an a ene a s |g ie 8 2 a 8s |6 a 8 | LL ez 
% 8 on) © 8 iwi) © e |- ]| oz | st|e ] “9 | st] g | Zz] ereeM| et) 2 & €L|6 is ei) Bp) el | © et | 2 | 
~ 1s 1B SNe tol SP ele 8 ie tA] & fete Tag) @ ie | RO) wer Tee Se) Wee PES || Pe [ele |) exer ts) ier 
6 lee || © lerlaei & Ilelel © |e |bu) © Ie |eble Pee esa |e de pe) Se Ol ee ee one 
a3 it3 ‘ . | 
PW |s8t|6 | BW | ST} LEE =m] st} er © &1 | % ss el|v | & &1 | 9 8 |8 H 8 | ot : PCI We DNs 
2 e@ ioe © ¢ |e | aden |e |» | 20 | 8t|}9 ] “x®xX | 8T/e | 4 | UW | st] OL a €l | ZL x €1 | L sl|e 7 &l |g | 4 
| 
2 8 |v 4 8 |9 " € |8 is € |OLu “ € | Sul 9 - 8 | 1 on «| gt] © | ™4XVA] ST | SG | “WO | st] 2 | aesem | ST | 6 | 9 
| 
“We © * |ei7oul * 1e@ |ehl = Ie 1B Ste 1 @ 1 + (8 |S er ean |e: Se 1G SS eg eh ee 
uy) | 8— | SEP esweey | st | 4 i: el |e = €1|¢ & er | 2 | 7 2 ¢€1 | 6 “s Fy bE) & 8 |e; * gs |e : 8 |v | % 
ie Cae cs ¢e |g] dog | st] 2 nx | 8t/6 eZ =| ST] LL| & xeq | 8. | €L sf Crale. SS ell v a €1|9 z el | ¢@ | 5 
“1a lZ| & Ie te] * le 1bol @ |e eh) * Ve fe Ie “le |v] tz |st}9 | Tm | st} Se | eM | ST) OL; mM) St] ete | 
= €l | be sa €1 | &L ‘ 3 | e 8 |v es 8 |9/7 e 8 |8 ey € | OL 2 QB | cll We ¢ |. |-aten |e je |Z 2 
xex | gr] a] uenm | et) e] on | et} 9 | rex] et} e@] v0 | et | onl oe | qetem | er] eu] 0z |s | - | “90 |8 |e fermen) s |g |] dog |e jz ae 2g 
| a 
= Eee | el | ; | é ap. 
A S| 2 A S| 2 A S| 2 A So] 4 A S| 2 A S| 2 A | 2 A o| 4 ZA So} 4 ZA S| 4 s 
A eel B ileal e isle] eg ieiey @ yele PES | 8 IaPe TRS Ter) Fes [he 
° Fh o ° Fr © ° = @ ° FR o ° Fh © ° FR @ ° FR 2 ° FR ® ° - ° ° > = 
° Ino | Ge ° iO | Gee ° ne || Gs ° rho} oct ° iD || os ° aol eres ° Feel ot ° rollers ° rol ot ° OR etl < 
Fr & Pe Fh =} er FR ea = Fe Se, a rh ae bo FR a7 a car) ct =m Fe a o ar) ch > Fh fay = | © 
% @ > c > ® 5 Cc) 4 = > 
B ® au B © a B © a B ® a 8 © fu B ® ay, B © a B ® a 3 ® Ga 3 e a | r=} 
J IETS 8 pele) 8 Pele) & JEIe) & Tele B eS 8 pelel & feiel & Paha & Payey le 
> Vat & fale & |alel & |elel & ale EEN S|) ee ees] ee P|) Po |) Ge EL S| a 
P| gs Palace - | 3 r| 3 P| 5 P| s P| s Eales! P| 5 - | 5 | Ss 
e = A 2 A e = 2 F = 3 
—— -- ~ aaa = ee | 2 
: ¥, s | faa} 
61 ST AT OT g TT ST ér IL OL 


[‘GIOAO akg 


“aVQNATVO TVOIDOTONOUHO OIVHOUV 


xX | 80 | Ob) WW | Sl) eb} ~~ | ent SV Et eS 2 4). Bit |) S} SBI |p 22 ~- 19 | @ SS EY) GS ea 2 he ae 
seieedke |p ae (EC e | ‘Oo | 8ST | S J UPA) BT | 2 |. 42 | 81] 6 TOT | CO EE) Ge 8 aie BIE PS NO SY Ee 

ea Seals orale | Po ABS SNS ATED] eee lean, “|8 |@ | 442 | st} oH] “eu | st | 9 | wwe | st | Se PSN TE CON) ie 

amen | Ge SSO EG Fe eu Fa Bele FANS Ai) ei NS * 8 POR) = ae oi any) ese el I) ee 
oz | 81 | Eb) Xd | St] 2% eee ecg at 2 SS) = kciaes SSI OR = he eB Peet ee BO BE Ge 
ree eceelata “|8 |9 | iz /)st|e | PM | st) OL) mW | st) Sb) 77) cumnp | sr | 1 eB eI GEVS So 1 Bie} 2 ANS EG | WE 

si 8 |s8 ole bool & & zu “8 12 = cae [ceSen eS NS | Zr | er 2 zea ere) coun | er El “9 | emeni en 

ee elec a cle ey Bee lis © | eS aks aaah sale * Te 1 = leloal & le of PR sel] OY | Cee |) ae 
wo jetle [act )et|so | “ |fet|e2 eres clalne * | Se] be * 1S Sh) = ee ee RCs ais 2 PENS > Bi pel ee 
EG eal 8 6 | 2307 | 81 | LEY "40 | BT sl | 2% 2 ESI 2 © | Bie “| St 13 & Pen OU, Se | eho 
<a ealeG estat encoun (88 e1| SNES seed (Se tz Sea cenleS dog |st}@| wx |stlorl oz | stl eu xa | stl. | SE Sa 
seer dealpas el |v | PASS ey (2820/8 & 18 1 OL = LB Bl 2 ee I ~ | 8 pe PS oe} | EN See | 8 
oN | 8t| 9 Joga st] 8 | e erjoul © |e [CAL | eae SU aL ae | Sate ae 28) Se lerers «| Sie |2 BANE IS <1 we 
ees (EG o1| aatea & zu] oz | SL | b | xeX | ST | & | “wean | st |g eh it ee VE SSC SS ON ts ho 

ee tea a o> [cea : “le iei-@ je la “Ve Te CM) SE) UU PUSieks er SL We) Sse ee Ieee | er ye en 9) 
ei | ©) ieee Be) : Nee |e [S| BG a St SNS EONS NA? att | 26 BO pe Cou |) 23 97ien Si OW 
‘uyuey,| st. | 6 | é1 Lu ‘. er | Sve &1 | 2 i él | v i 8 |9 ig 8 |8 = SiO |e 8 | eb. € |b |é 
«|e letl doa | stlz | nx, | 8 v| oz |stlo| xa |stle ee EO) ee Aly SIE TE eee |nclalne : 8 |S |2 
BSc alts Ia 1G 1S jo ee or G8 | et ‘diz | st} te | WM | st} ee] eM | st} Ss [eqD] sr] 2 = We S |e 
s| wp lerfa] oa |s jonoreran|s |etl wo ls ja [ails |e 207 |€ |S | weuD |e | 2 | upmen|)e | 6 | asen |e | Lb} “4D | St | Sb] 06 

sobepes| 8- loc| ell 8 pale & tale & ele S fall & Lalsl 8 lalel & lela = belle 
Pater |e ee Nes || gehe Be ce) fe lee ea ea i aes eS Lele & Sle & sles S Pele & ere 
g v 8 B 08 
‘ATOAO LVANO GUID LALA [ATIOAO Ly 


my 
‘qaLeq 


TeX 


“UL XV 


“YpUOL FO oul’ NT 


“Yyuout ay} Jo Leg 


“ney ep ayy Fo “on 


“YAUOUL FO aUB NT 


“YpuoUL ay} FO AVC 


“neqy Lvp eq} Jo ‘on | 


WIOAO LVAUWO CUAL ALAA 


“UVANATVO 'TVOIDOTONOWHO OLVHOUV 


Z 8 |6 = 3 | (i(k) Giz (3. - fap ; Calne a € ‘qostgQ | € | 9 77, | SL | 8 | GI 
bo] eeu) 8 eric tee 8 ie ell © We tell @ ig Weth @ ie lop € | Zk] s7 
2] a) | 8st} 7 | qdey | st | 9 | uz ns €1| 8s wy ral | OL a €L | ob Smay ta 
9 s ¢€ |8 ss € | OL] 92] “407% | Bt] SL} -aoyD | st | b J wyuey  8r) € & el |S “ STaee on 
Op 2 Spek * |S |b ise 2 Ie le « lels | Weis | dor 1st 6) Tx sr en) 27 
L e (Sele -* lerlele! © te ial © te iell © ‘le |i @ age Wen e |edit 
sg | em | et) 2 }ayanp! gr] 6 | er se ert EB) © ie py] Si it4 Saaley: 8 | 9 | 87 
6 s € | bby qesen | @ | Sb] er] 02 | st| 2%] -xex | st} py | een | st 9 el 8 €L | OL! az 
Bly}. - 3 |e “ S| || ws = € |9 z € |s ‘3 e [onl on | st| oul ursex| st]. | a 
M2 jerlo|l @ |e lel@e|-@ fe fon © |e lel © te lu e |e ge |s | oa 
|S |urmey| st} orl“ &L | SL) 6 ss Sit |p 2 el} e i €L |S # od 8 |6|6 
| ob - g || fb ‘dog | 8t|e |e TX | st] Ss oz 18ST} 2] Xd | st/ 6 ve S&T] LL SI / Ls 
€ s 8) Ks st GS | 2 Ne # e|6 % 8 | Ro © een) <7 er ls | em | Sl it Z 
| 2 % €l| 6 oe 8 | LL 9 5 ag fey & 8 iS? SW |§ |9 €/8/|9 
Lb] eer | st} en] el | S| g el |v < €1 | 9 SIS 8 | OL 8 | SL} Ss 
zZ S18 We on |8t}/9 |r |-uryxex] st] es] yep | st | OL} aesey | sr | rll ST | b &l| © | % 
19 is 8 |g ~  -e | Ouse * € | on £ Ciel w | § |} © | 49% | Sl) gs | MID | ST] 2 
OH 8 leila © js lele| * jelel = je }ell & le lal & fe le el yay 
L ‘Xtq | 8L|e er GE | S| # : (SIE |} 22 ‘ «1/6 " | &1 | LL i. 8 | Sh 8 |2 \2 
gs | dey fe | 2 dig |8t|6 | oe} om | st| uel oem | st} ep] mymnp| st | Z| zn | el|p | xx | et] 9 | 02 
| = = ———o 
al 6 lalal & fealle Beall aol, |i cal) colle ae ae chee a pes h gs |) alc 
Soe Pelee Vere) rele | as epee Wee as Stelle. [ais 
b oa B | b - Ss || is = Shales = Sip eS aecelees = Z/e = = ate 


[WIONO Hip 


61 € 16 eS | ba) Sareny  s € 
ST 4 8s jeu “ 8 |Z 3 8 |v ss 8 
ST “ el |v 2 €1| 9 as €1| 8 s €1 
or| og | 8st] e J-r~ex] st] on} ‘yoo | st | ott qe4em | st 
GI “e € FA “ce € L “ec € € 6e ra 
tT sh 8 |e 8 |S a gs | 2 3 8 
$I €l | 2 os €&1/6 ws 6] LL cs &1 
er} ‘diz | 8t| ee} ‘TON | ST] ett eM | 8L| fo | BumND | ST 
IT g gg @ e |v ‘s € | 9 | qadeg | € 
Or e 8 |9 ss 8 |8s ue 8 |OLl}y “ € 
6 €I | OL -s €l| SL a el | bt 3 8 
8 ‘2307 | 8ST | Lb uy) | 8. | & Jurpurey| sl | g i &1 
L “cc ¢ S “ ¢ L ‘cr ¢ 6 ‘dog SI 
9 (73 8 6 ‘“ 8 LL 6c 8 el 66 g 
G ee €1 el “cc €L tA ce €L v i 8 
A ozL | 8l | v7 xeX | 8 |g | ‘wen | 8T | g i 1 
8 ss € |e % 8 Vou), & 6 | Sr} en | 8st 
g (7 8 FAR oe 8 L ee 8 € ee € 
T “ a 3 2 &1 |G &l | 2 = 8 
oe} TMX |8t| 2] ez |s8t|6] sed | St} EL} “az | er 
SSS) Bee Bee Bs 

i=} “4 z 5 << a B “ x B S 

o o Sb o C Fr oO So Eh oO OR 

eS os | = g. =| & et es | g BS 

5 S Ss B ® nS B Be x B ® 

BE ee] B Taye 8 Tee 8 B 

te fe) ct ° ios 5 ct ic) 

ce lal i Ge || [=> a 5) -& Ce EL 
Pls P| Ee S| Ss = 

e A I 


neyy depo joron| © OW - OONT KF ANOHOYTHHD- FCON 


‘diz | 8t|\v | 6r] ‘oN | 8t|9 wM | 8t)/ 8 yoy; sti onl “ €1 | Sb s €L | Lb | 62 
ff € |8 | sz s e | oh) @ € | fb] qedeg |e |b | zn | erie xBX | 81] G | sz 
s 8 | Sb] 27 as S|) i 8 |e = € |g e € JZ ve 8 16 || Ze 
e 6. | © | 92 s €L |S Gl | Z ss 8 16 es 3 | 2 ie 8 |eLl| oF 
‘2407 | 8 | L | sf} “wou | 8l| 6 Puyuey| sti pay SUE tp) €L | 2% = 1 |v | 2 
s @€ | bel vz es € (en “ € |e] dog | stlv] mx | st! 9 wz | 8L|e | tz 
fe ar Aa ys if 8 |v 5 8 |9 fs € |s 8 Or s € | SL| &F 
s &L | 9 | éZ iw «l/s ea €L | OL fd 8 | SL os 8 | .L 8 |e | @ 
‘004, | 81 | OL| ZZ] “8X | SL] SL] Ver | st] 1 ‘ el |e ss €l |g 5 (Sie Jk || 1a 
€ |b | or i €¢ |e se @ |g ‘on | 8ST) 2 J erxeA) gt} 6 | 490 «| St | LLl oz 
is 8 |S |6 rs 8 | 2 S 8 |6 SAL ee € | en 2 Ce CaING 
66 eL 6 8 3 €L LL “6 €L el 8 z 73 8 v “cc 8 9 8 
Wx | 8t |] en 4 wz | 8l| ZS xeq | stip] ,“ €119 ss €1|¢e ss €L | OL] 4 
“ ¢ |v |o i: € |9 a € |e] ‘z | st) onl tom | st| oul oem | sti 4 |9 
= le lel@i © |e joo) © |e lai) = leit = Ie lel) @ Ve Is le 
“cc €I z L T “ec €L L “cc €L © 6 8 S 6 8 LZ ee 8 6 Va 
uryxeA | 8. |e | ¢ yo | 81} g | qedey | st] 2 “ €1|6 # el | Lt sf €l|eL] é@ 
es S | Ne és € |6 f 6 | cL) “2992 | 8E | eb} uo | st | g J uyuey| st | py | 2 
“ce 8 LL i a3 8 el “ 8 z ee € v [ts € 9 Tf g 8 I 
TOW | &L)]e | oe] MW | &l |p | m™umnD] et) 9 |] 25 |8 |e] xex |8 | onl texan | s | aft! og 
2 |ol|e2 2 |lolezl 2 islal 2 folal 2 lelel 2 fele 
EIS ee esl eae 
@ ce FR @ Os FR @ Cc Fr ® < Fh o Cr Fh @ Ce Fr 
i= oO oa o inn Oo [=x oO > oO =m oO 
B ® a B @ a B © a B © a B 2 a 5 © |} 
a | Le 3 et) 8 Bel es Be 8 Lee 2 leye 
ct ° cu ° ion ° fos ° ioe ° ios [o) 
= 5 |b = = | ier 3B] be Bo = || PS a a/b = S| 
SF | EP || RP | as Be | EP |e Saless 
B S B BEA lots Ses lets 
g 8 é I 08 
“ATOAO LVEUD CYA LALA [AIOAO HG 


“aVQNATVO TVOISOTONOUHO OIVHOUY 


6F} TWX | 8} e% | 7 | stip] xeaq | sti 9 i &1|/ 8 ma &I | OL) 67 s SIE spy] €1 | L SN ss 8 |S A 8 |Z | er 
ST it € 19 v € |s . & | Ou tz | st) et] wom | sr] tb | sz} oem | st] © | -nqung| e7 S = (SE |] 2 = €1|6 S &L ‘a SI 
AT : 8 |Ol “* 8 |e. “ 8 |b : ¢ |e He 8 iE) || Ze s § | 2] q4eg |e | 6 | voz | sr] eel ‘xex | st} en} ‘ueng | st} z | LI 
| 
IT ? el | b ‘s eL\e CTalkG # } |) 2 : 8 | 6 | 9F 5 3 | BB) © 8 howl © glz2 G. ¢ |v PEGE tS ee 
a7 | UyxeX | 81 |G | ‘yap | st} zZ | qedvy | st} 6 4 gr ey) © €&1 | &b sz ve el | 2% wy 8 |v : 8 |9 ‘: 8 |8 s 8 2 oI 
11 = § |6 a € | te hs € | ©by 99% | 8t| So | uO | St | pv | 77 | ‘urquey] gt} 9 i €.| 8s wy €l | OL e €T | SL ie &I | b | #Z 
&I se 8 | &L s Saline: f 8 |v i. € |9 “ € |8 | sr = 6 | OL] dog | gt} etl mx | st] u ovz =| ST | © | eq | st|S | sz 
OY Se | 2 ~ 1 Be © © | Bi ~ (8 (Ou © Ie. lethal © le Ip SNe sel ESeaES kG |¢ PWS AGS ce 
IT} ‘OW | 81} 8 | “eM | st} orf nyqmnp}] gti zi} “ €l | * Sit | lh gs mt €1 |S “a 3 | 2 : 8 16 eee Sy VT iy | 0 Me g | eu rr 
Or sa 6 | fb 4 € |b | qedeg |e |e | 25 | stig ‘xeX | 8L} 2 | OL | ‘went | st | 6 a €L | LE CS rer el 4 Slain, 2 &Il |v | OF 
6 ‘ | o 8 |S ed Cale: e € |6 i 8 i Le w € | Lt] on | sr} eo | axed] stl vp yO | st} 9 | aetey | st] ele 
8 Sie | 22 ~ (Sie S ~ |G |b) “ 8 peu] @ 18 1S be SN Sap, * 8 | © eo Salas) SG PO) as 
& | ‘wy | Sl | bbp ururyr} gt | oe at el | 2? _ el iv - €l|9 | 2 Ps &€l | 8 aa 8 | OL eS 18 thet ay Seeley See 
9 rm Calne s € |v | dog | gt} 9 MX | st} e] ez | st] onl 9 xeq |st| eu “ Cia lae S el |e = €t |S Wei  lhg 
g ‘ 8 |9 oe 8s ke ~ (8 /Ob) * Ie |eol © Ie pe “1e |©] dz |st|}s] tow | st} 2] oem | st! 6 | aqmng!] et | bbe 
r ~ eer@h} © jeeleal & Ie ip 7 18 |e * 18 |e |v SNe | 2 “18 |e “|e {be “ Je |enfqsen | s |e | + 
| | | 
8 xeX | ST] 4 umn | sl} Ee iS €l | sS = el] 2 ef &1| 6 | & ¥ €l | LL we G1 @p eg Saale > 8 |v * €|9/8& 
| | 
é - € |s Bil 2 oN | 8t} 6 | UPReA| ST] LL] “WO | stl er) @ | qedey | gti gz s &L| v7 4 €l| 9 s «1|s ” 8 | OL] 2 
| | 
r s 8 |6 # Ss | byl 8 ih) & 8 |e € |p lr f € |9 | -44°Z | 8t}e ] “uD | st] OL} uEMeM| st | ci} le | Ps |) 2s 
OG | ‘07 | &L | SL] “x*ta | etl] z]™ ‘dz js |v] pw |s |g] ow |g |g | og} nyu] g OL} 25 |e | Shy xx |e | - | cuenm |S |e | ‘dog | 81 | & | 08 
— | | | —{{——---} 
7 Sie) s lois) # (Sle 2 (ES Sele Ss els as Lele et (Sie er el ase pee 
S ; 2 y © = ° 2 y 3 . = ° - dy |) S 
SWS el ea ES ae a PSS |) is se se el oe SS ise TSI IS SE | Se SCS 
Fh ® ° Fh @ ° Fh @ ° Fh i) ° — o ° Eh ro) ° Fh ic) ° Eh i) ° a ° 2). rh 
° oy es ° Beek ° Pa > a ° tall |e ° a ° Ino |] es ° ED res ° EO | iret ° Eee les ° ilies 
Fh ct fay Fa os =a Fr fos bo FR + =a Fr ct = FR ct o> FR = =m FR =" FR oa) = bas) eg = 
oa o in oO a oO ao ) =" oO in o ima o ia Gc) ~~ 5 ® » = 2 
5 © | a B @ | ey, B OF B ® | B ® | g B © | a B S Ws B S |) A, 5 S|] S. B SS, 
5 B/S $ 5 /e 3 5/28 g 5/2 5 B/S 3 Be s B |e g B/é S B/e 3 B| & 
fo 2) ~I as ° sd ct Cc ~ (= ° J [aun ° “ ct °o Sl t+ ° v co ° ot ce ° = ioe 6 Lees 
Pe] BP PES Be ES i ie OP Ss Srl rts | ec f= ent Ecc = Dc | a0 re 
Pl es WB a] B | gs Be) Ss BP) Ss Be) | 5 ae 5 || 42 
F e 5 F F e FE = e L& 
61 8I AL Or ST TT ST ér LE Or 
WIOAO LVAYOD GUIAL- ALAA [WIOAO LG 


‘UVGNATVO 'IVOIDOTONOUHO OLVHOUV 


6 i €l| 8 ‘ | OU} Se het — 8 iL e 8 |€ | or “ 8 |g is @ || 4 ¢ ge Gerke oS € | buy SL] SL 
SMe | BEA =| HL | ALY) Seat ee || D “| SL Z gl |G SWS 2, sie . &1 | 6 a SE ss EL o Ie te] € |v 
AT st € |e s e |G] oz |st| 2] PN | 8t| 6] tM | ST] LE] 4ryememp]/erien  « el | 2 &I 7 | s él | 9 8s |8 
OL é Seeiee us 8 |6 “ € | bey “ ¢€ |e “ € |Z | or} qq) ¢ |v | 2L | gt) 9 | xeX | st | 8 | wen | st | on €L | Sb 
GI e | Qe || Th Bip Ci REE | eae 8 |Z = 8 |v i 8 | 9 | SI < € |3 ss ¢€ |Ou * 8 ely} Ss io Sia ke 
tr} ‘yao | 8t!2e@ | qekey | et | ev ‘ 6. | 9 * €1|s £ €L | OL| 77 “ 8 | ob $3 3 10 “ 3) 3 af 8 |g ga 
eI ss € |9 e € | 8 | ‘4407 | St] OLF “UD | 8ST | SLPereey) st] b- | ez ° SERS 2 €1 |G * el | 2 = €1|/6 3 | ot 
or “ 8 |OL “ 8 | ob * @ | t es ts ai € |S | ez] dog |st|/ 2] xX |st;/6] ez | sr) bb} xed | st] out el | 2 
ie) © PSE ee Oe 2 ee ea eG me re on ie len * le le le ie st} 9 
or} ‘orem | S| G J uyumy| st} 2 Es €L | 6 i Sit] BB) él | Sb] OF s Sie Y, siv| “ 8 |9 is 8 |8 € | OL 
6 € |6 | asa) e | bE] zn | st] Su} “x8x | st |e | vex | st] v7 | 6 iS él | 9 i &1| 8 s €.| 0 | z él | Zul 8 1 L 
8 «s Sa Ree eaalee: . € |v 3 ¢ |9 “ e/e]8 on | ST | OLP MEA | gt | SL] “wa | sr | b | aetey | st] | €l|S 
L | Gee Bey |S) Se TRseiee e193 lool * ie fen 2 GE ts at NS Wey |e es ee eee a lgchelliet st | 6 
9 |-uryuey | 8. | 8 ‘i €1| OL“ Sita CAL | ae SL | fh = SIL | 2 : 8 |g : 3 | 2 ‘ 8 |6 is 8 | by § |er 
g ‘ € | ft} dog | st] b Mx | stie 15/ Aamea s} ll (ee Se Ot a £116 2 €l |b i é cle L| = él | 2 8 |v 
t is 8 S €|s : S | 2 s € 16 i € juny | UZ | st} eu] eM | et] ~] | ae yf ene |e?) aeeeeno) | He | ) €l| 8 
g if el | 2 e 8 16 : BP Ew 8 jen} “ 8 leis ‘s ¢ |p s Ss lol = e |e | aden |e jor 8l | ZL 
S | war eri @ VGelean 2 leelesi © lenigl © lero le a san\ke “18 Fe | Sige tl = erin & |e 
if ss € |] 0 | 8st) v7 fren) st} 9 | wo | st} se | aetem | st | on 7 “ SPA &l | i elle | « 8 |g Ge] 2 
o| xed |8 |9 | UZ |e |S] TM |e Jon MW-}e | Sefmuemp|e | 1 | os] zz | stl eae] mu | sT| gs | asueyy st| 2] “od | e€t16 el | bb 

Bo eee | Se ke Veil 8 sao ell 8 eel ge abe B he bes) 2. betes Se slee Gill eos a, | 2 

2 ete tele) @ isle) Se tele & sie 2 ele & Sy e eee eee) ate 

s s Ge = S fa S , o 2 S eeses iS ras S g 

6 G if & 06 


ATOAO LVAD CUAL ALIA 


“LVANYTVO TVOIDOTONOYUHD O1LVHOUV 


[AIOAO BIg 


ARCHAIC CHRONOLOGICAL CALENDAR. 


FIFTY-THIRD GREAT CYCLE. 


LE.] 


\ 
wi 


6rH CY¢ 


S La Sy) 8) SPS} S = <) is) S an iS Sa) SS Sen) Ne) ~S ee} a> 
SS} n N n n nN | n al n I 
_———————————————————— een 
“yyuour Fo ameyy S Be I Gy ae Ss 8a EES a S BS is SS) Rees) er 6 BS 6 
i 5 x ee 3 iam 4 
= is 
P od = 
g = Se = 
RBM sete EN SOAR GH eg eS BO Oe ES ee eet ee 2) RO 9 ah Ga) 12) EGO) eet MiG tee 
| ney Aep aya Fo “ony Tor @ ® © SS © Gteoefh @©@ AO TS @ OY ®D = 
= = = = = = 
——————EE———————E SS EE EE EE ee ee eee 
| & : 3 G : 
“YyUOU Fo ome Ny os <e ne ee SB > A If S 8 Te SB 8 8 6 8. eB 
| 1} Py NC c a Ss 8 s a 
= | - oe 
| -yuour ayy Fo Aug ee tary Gs on) SG ED Ge) Kee ar) C2) GO) Ge Ge ES) GO GN DGD 
ney y Lep ayy fo ‘on Fe @O@WerPre BMW oyr®soh =| © GQ | FF @ 
ole - - - = - - 
“([yUoUL jo OU NT ia a a a 3 a a a a z n an 2 ay a a ic a a a 
= (S) N ica 3 = 
= — 
“yguout oy} Fo Avg ae ec OC eo om sr no) mecca emer) bec or ee ac). Mee). <i) 
“ney Sep oy} FO “ONT OWo wv @ooer eoOtrfr @® Ao vy @ ® ® 
= = = = S = 
| 5 5 
a 2 c d=! ; 
“yyuoUr FO auTe Ny S 6 6 Se A RoR ef e = “pce a cee 
S | ae 
remo Glue nO Mage | ES BAS eo GH Be} eb Be €) Gh ©) GD 9G) GE GD. Ga 
| 
| ney Lep oy] Jo ‘on om o O Ve FF ® Ae @ ® ® SF © @ Qe 
- = - =- = —_ 
S Be S &, ca lee 
“qyuout FO aUle Ny S z a S a z a 5 a z R = 2 a s e 5 3 2 a 
P 5 
ID = —_ 
= 
-ypuom cppzo ling || 2 Gy GA EG Gh Ga G9 Go Gee) GO co ey ee ee ce 
| 
| | 
neypy Aep ayy Jo “ON ~e@ tov @®@oo ee © Ot & &F ® ON; OF © 
= = = = = 
Sr S & SS ®B GS ES & Sf 2 G&S BW S&S & FS GS 
R ma rm mM Ss FS = me SB Se 
um JO sue g S 5 = g $ 
% u0 T = a a a z a ro} as n a = = a az N a a a 2 
uy I NE | 5 S 4 eo s = 
A 
= 
qvomennze Rail) 2) Ej a 1 Ej ee Ss ee a ee ee ew 
neyy ep aq} Fo “ON oy MW m- CO OW er AA wD eS @ OQ BDF oO © QW S&S 
zs = = — = = — 
“yy uoUr Fo oe Ny ze aes 7 oa 8 oS cs 6 6 8 «© 8 we oo eR 8 & E 
| wy 5 N Sti, cae eh beh a ating are ros des oe ee ks 
oO } 1 I 
Ea aaa a 
quom oy) Jo Seq | B 2 % Bw wD wm H me wD mm B me wD mm B me D mm 
ney Sep ayy FO ‘ON S Ih @&) GO ©) S & & HD FP oO @© @ Sf FY @& @ @ & WwW 
= - — = — _ = = 
: aE a ; = & 
a 2 S ia S 4 
< ne S a ra S a a a it) a a a ij a a a 3 = z a =| 
yyuoUL FO oul NT ow aE A Ss 2 z 
| P OD | q j=] 
al = ae Tae are aoa Riga ee Pe EU ET io ; ae 
| -yguout oxy Jo Seq © cD G2 0 G2 0 Gd Go Mm GO a> 0 7 G0 oD OD ae cD 7 OD 
| Feae =e — = —— =e +e = —= = — + < = 
| -neqpy Sep oy} Jo “oN CC) It LO sO Ban CONE CN To =n CD Je CU CO Jo tC) OO) LO) es Oe COL 
° = = = = — = <= 
es een ee eee 
s Sg S a S a 
“Y}UOUL FO ULE NT Gc oS 3 ae Br ea iB a ey ets ts eR FR OS : 
~ a ea ed st = EEE a ee 
“yquout a3 Jo Av CQ Gee) Ge) eh Ge) ey Ge ie) oc) Mesh) eG Ee ae} oe rh ee Ge 
“nerpy ep ayy FO ‘ONT Of ot! In GG O) Si &) © I ee & @ b S te @ & © Gi 
: aril = — = — - - 
po 
zs 4 g a oe a 
“YJ UOUT FO aULe Ny = & : oat 7 os : ‘ 4 A 
~ a 
> “yyuout ayy Fo sug OO) ie 13) 1 CO CIO Hig OO aisicya| 5 9 OF FF TO nh OCS Cio] OO CS Fi OO ea Cro OCT Ofc a cra OO ae 
neqy Lup ayy Jo ‘ONT ef COO) a) ee ar Os CO CN Pm CD CA CO et CO) LO) mc CD 
5 = - = — = = = 
re a et Se Lea? she isn <<, So) Oy OS) mt Re 83) SE IG Oy IR ico) gs 
5 PL Th OM Oe ok OP OSes 


Lp wyxey 
a Qe | if g € |e. “ €l2@ sg €& |v | 49Z | 8—| 9 | sr] ‘ueqD | gt | g J -uryuey! st! oL ss el | SL a €l |. s €1| © | sr 
sf 8s iz i 8 |v ef 8 |9 ss 8 |8 e € | OL 47 a € | or E € Ve ‘dog | sti mx | sl} ¢ wz | ST] 2 1 Zr 
& el | 9 i &1| 8 = &1 | OL ss €I | SL % 8 | Lb | 9F sf gs |e x 8 |g Fe € | 2 2 € |6 os € | Lebel oz 
‘Z| 8t| orl tom | st] ful eM | st} - | myng] gt] e = €1 |G | 97 el | 2 ss €1| 6 ms 8 | LL ee 3 ny) Q | A || Ge 
a e i} fl “ € fe a € |G }-wsea ye | 2 | zn | st| 6 | rr] -xex | st} ppl -uengy | et el “ €l | 2% 8 el |v is €1|9 | ¢7 
ud 8 |s te 8s |2 eB 8 |6 s € | be eo | Sb Gz ss €¢ |/2%? = Sealey, On =| 81) 9 | TzeA/ 81) 8 | wD | st! on! ez 
€1| 6 es €l | bL e €l | ©L 2 Saale, § 8 |v | er et 8 |9 a 8 1/8 7 € | OL e € | oL S et | en 
z¥0Z | 8T |} EL} “yD | st | Sf | uryeey | st | p ‘ €1 | 9 5 €1| @ | 77 sf &l|OL; “ el | Su 8 | tL a 8 je 5 BQ | Sl we 
as elv Ss € |9 n € |s] dog | st} ot} wx | st] ]anl oz] -oez | etl yp xeqd | sli € s e1|¢ s el | 2 €1 16 | OL 
ss 8s |s ss 8 | OL 8 | SL e gi 2 eS € |© | 6 w € |g e Gl YE diz |}st)}6 | Tom | st| ut} sew | stl et} 6 
is €1 | SL sf €l |b ‘ €l/e se 8 |g oe G22 18 “ 8 |6 ss S|) ii s € |e. sc 8 |Z ss €é |p |e 
vz | 8tie XBX | 8ST | G | uengy | st | 2 1/6 e €T | LL] 4 él | en s See A a| ec 8 |v sf 8 |9 s sigi4Z 
55 S || 2 “ € |6 = € | bby 0 | 8f | Sty myxea | st | g | 9 ya) | ST | w | ae4ey | st) 9 i €1 | 38 zs €l | OL és €l | Su} 9 
sf 8 14 - 8 |eL 2 8 jz s € |v 5 €|/9/¢ a €/s a & | OL} “44°Z | 8ST | Sty “40 | 8ST | L |-myuey| gt] | | ¢ 
Serle “  letlp rerio 2 18g |e Nee | spy 7 ae ke (ici) se iden len «le le ee eels WN | Ge 
Px | 8t|9 "7 |8t\¢e xtqd | 81] OL oS €l | Sb sf ell. |é ae elle ‘s €l |g sf 8 | LZ = 8 16 ff 8 lube 
i € |ou; “ S (eu % € |. ‘dz |stie] rm |st|sg |e | oem | st] 2 | -nymng| et] 6 £ S| bo) el} enuy “ &1 |Z | @ 
ss 8 |b ss s je 8 |S ss S| 2 es € |6|2 s € | tty aden |e | en} zn | st} ae] -xex | 8l |p | -uenge | et | 9 | 7 
“PPA! ST) SG ] WO | eT] 2 Paesey | st} 6 | Z0z | 8 | tbl eeu | 8 | eL| oe |-uqaey!] gs |g] dog |e |) MIXES 9st ez) We eels exeae eon kos 
A S || 24 Zz ge] 2 A o| 2 r) iS) | A S| 2 Z S| 24 7) S| 24 7 Saez A Sue Z Si 2 
= Salmo 2 & | 9 2 Sale = & | 2 2 & | 9 2 | © = & || 2 2 || 2 i || © = EF || 2 
B ° ° 5 = ° 5 ° B : ° B ° E ° 5 ° 5 ° ° EB ° ° 5 ° 
FR oO ° FR i) ° FR oO ° FR i) ° Eh oO ° FR oO ° FR o FR St FR @ ° = 
° Pe see ° mle ° mo || os ° no | es ° ro} es ° Ho || Gs ° Ie ck ° Bears a Biel ies ° Sea iece 
ep S| oe se |e a S| & a S| 5 a SS) e ae SS || ee ee |) ae = | & Bo || ae fee || ee 
E Seales 3 Ol a. B ® | 5 ele 3 ® |) a B 2 le, B |, B Dl) a, E 2 | es B Ores 
Ey Bie g g/ 2 3 B/e 3 3/2 3 El g 3/2 Z | 3 | 5 B| & 3 B|& 
= 3] bp = Es = S| > 5) ll = 3 = g = 3 = 3 a = = 5 
F Ee : Ee : : Ee : > a 5] b : S| b> : Be | : Se 
P| 5 |B ee o | ee | ee ie e || P| E | | 
F 2 F e = ae lee Ales 5 A @ 
8 B g 


HIOAO LVEUD CYIAL ALAA 


“UVGNATVO TVOINOTONOUHO OLVHOUV 


CHIONO HL 


6T 


&T 


RN 


06 


WTOAD LVYEUO GUA ALATA 


“UVGNUTVO TVOISNOTONOWHO OLVHOUV 


“ee €L e L “ec €L z “ee eI v “ 8 9 “ 8 8 GI “ 8 fo) L “ e z L “ ¢ L ce | ra | © “ ¢ S 6I 
UWyXeL |) 8L] v7 | WO | sl} 9 | ‘qedey | st] 8 x €L | OL ‘ €T | SL] sz * el es 3 B11 ANS 8 2 x g |6 | 81 
z ¢ is ss € | OL s € | ob] 249% | SL | b | wUD | 8L] © | zr | uyuey| gt | Ss se Se || 2 = €l|6 ca €T | LL s €1 | &b) 27 
6 ie ial & Ie ia S (8 |e) * lee) @ |e |b )e| & |e |G)) tee fori boy) toe en eo) se, lene |} sea [lan ilie lie 
a3 €L © ce eL S “ €L JL a 8 6 e 8 L L Oi “ce g im (73 € z ce € v a3 | € | 9 it3 ¢ 8 Gy 
TOW | St} 2 VN | SL | 6 J uyunp}] st} Lb €1|€L a SE ie | 75 a &€L |v a 8 |9 ‘a 8 |8 Me 8 | OL se Se cabin 
# @ | bb € | Sb} qekeqn |e | 2% oz | 81} 7 | “X8X | 8T|9 | er | ‘wen | gt| 8 © €L | OL ss Sl. | or Cl et ft S €t| © | s2 
t Saline, of 8 |v « ¢ |9 ¢ |8 € | OL] er ss € | cl] om | st] b | ureex| st} ] wp | st] Ss | qedey | gt! z | ez 
vv €.| 9 €l|s ss 8 | OL it 8 | oL sf So 2 | we os 8s je a @€ |g ¥ (S| 22 e NG ss € LL) ZI 
‘wo | 8ST | OLJ uryuey | st | SL wy el | b o el |e & €1| GS | OL o er | 2 ef SmalG a 3 1 bE oe 13 |e t § |e | Or 
< @€ |b y ¢e |e | dog | st|S Mx | 8t] 2 oe7 =| 81|6 | 6 ‘xed | 8 | bb : €L | en ig €l | 2 ss ell vy - &1|9 | 6 
se gs |S e || 22 ey ¢ |6 we € | ur : € | Sb s g calc az |st)/v | tm |st}9] oem | st| g |qumg! gt! ons 
os €. | 6 - el | bb ss 8 | eL se 8 be “! 8 7 a Ss 8 |9 ¥ 8 2 ~ 118 | fl SVE WN eafy esa iS) |) yh 2 
‘xXVX | SL | Sb] ‘avn | st | zw 4 el |v - €.| 9 : €l|8 | 9 g €I | OL ‘s 8 |eL = Saale a Saire ss CEG AIG 
re ¢ |v s ¢ |9 of «=| 8T| 8 | Urey] ST] OL] “G90 | SL] Stl Gs | -qetey | st] L - el|e i €L |S ie er} z s 8 |6/¢ 
zs 8 |8 e 8 | OL y € | ol = € |. i ee |e @ € |S | 707 | 8st] 2 | wD | SL] 6 Jureey] st} LL B €T | SL # 
“e eT Zl 73 €L L “ 8 e “ 8 S (73 8 L e 13 8 6 (73 € L L “ec @ EL its € z ‘dog | ST v | § 
| | 
7 |8lie |] xta | 8t|g ss el] 2 ss €1|6 s €L | LL @ G ell en a Q || = Gs 8 lv “ s |9 WHE Wale 
| 
= 8 | Z i € 1/6 ‘diz | St) vt} Tom | 8t|eul oem | st] 2%] 7 | -nyump} st} vy ‘i el | 9 s &.|s = €T | OL y Siatct lee 
a ye) 8 L L “qu dvyy 8 eL ‘Z\07, € CA, mtGhe(@) € Vv “ULL UB € 9g 06 “qoatv a € is} “N9ZT, SL Oo L “XBL SI gc L “UBD YT ST L ‘On ET | © 08 
2iloelezl 2 ilelel 2 ilselel 2 /Selel 2 fele a2 ilelel 2 |lelel 2 fSelel & lelel = lela 
2 & ° » & ° 2 iS] ° © 2 o =) 2 ) 2 & ° = dB ° 2 & 2 S > ° = & ° 
5 << 5 B <4 S i=] Ss 5 B i) 3 5 Ss © B < 5 B q o 5B “<< Ss =I | S 5 3 o 
Ua etl 2a (ecm Sel (ssf 2 (cml | tsentTtEe| ee) el| eb itso tt Some pe | aie SS fete fete Vie fees | (ammer Son fecod bole faecal (cca atest [Eee lead al 
FR ct i= Fe a o Fr + in FR ct lar! FR + Sr! FR 4 ion FR a faa) FR tb b Parl (oy > ar) ce > 
a ® a Ss ® = ® [=r ® ma ® ma ® = ® = 2 4 ar 2 I =} ° 
B iv. Qu 5 © Au B @ a B © au B © a B ® a E © a 5 2 fav) 8 2 a 5 | 2 |p 
3 B/ 8 3 Be 5 B |< 3 B| & eH fe Te 3 Bs g B | g EB SL Ps S| Et |e 
Bre Be pst A WEL pei] Ee PS el] OS a OE S| BP Est) Ba ey) BA Pe Sy) ie Ss 
P| | E Pg P| eg |e |g P| E P| E FUE |e 
A PalRG eB males “1 e ~ WE | 8 ~ LE Lae les 
6T ST Lie OT GL TT “yl er TL Or | 


[MTIOAO Hoy 


d 


CENTR.-AMER., Archeeol. 


BIOL. 


QN 


ss 8 |s s e ou) ee reu ie € |b | ase € | © | 41 | st) So | xx | 81) 2 | we | st | 6 7 €L | bL| 67 | 
SEI eh) & Sar s gare ie 8 |g g S| ‘i € |6 Ss € | bb * COE cones Sia ican lers 
quiey, | 8t | © €1 |S # Sit || 2 s €1| 6 - SH EY | pees oy a lei « 8 |v € |9 | 4 
ss € | 2] “7 | 81/6 | way | 8ST) bb uryury|) st | Sb) is el | 2 is el |v ‘ al O | * €l | 8 2 8 |OL| 97 
o 81 bul B leit & Sic; is Chaat ‘dog |st|/9 ] PMX |st|/S | eZ | sr on ‘xeq | s8t|/ apy “ el | b | 97 
3 el |Z 5 8 |v 3 8 |9 a: 8 |e a € |Ou © CE Sel 6 iL az ithe || ON | CHO ep Ip is 
nyo) | 8— | 9 e €l | 8 g er lou @ €L| SL x 8 |b < 8 |s . a (er) © 8 iL - &€ | 6 |e 
‘qosen | € | OL] 994L | SL] SLY “-X®X | St] b | “exw | st} Se < el |g SE (22 s €1| 6 | S Sg Eo 8 | Sb ez 
eB IB We ec Seles cae oa jst} 6 [epee] st] vil wo | st| evfaeex | st | z SIL a2 tf as | 
= 8 |g |) 22 3 SiS |46 |e ae 8 | LL é 8 ep“ Carle a elel « € |9 | 4492 | 8L| 8 | oF | 
“ €1| 6 5 Sh bY = 2 SL | ¢ 8 |v : 8 |9 ss 8 Ie 2 8 | Obl ™ € | ZL| 6 
‘dog | 8) Eb] MX |st| ef] ez | st) v7 | eat SIL |) | i é.| 8 e €E OL © el| ob} * Sie (eae | eee 8 |e /8 
s e lv | « € |9 ‘ Coal te Yo (ewe € | ov} ‘diz | SL | Su] TOM =| ST] b | eM | st] Se | eqn 81 |g Gee NZ 
Sens ee Se 20): | ee Zu eel Sea al “1S = ES ES) “le |az2 | aden fe | eo | zn | st] tL) 9 
“ el} au“ aia || © el |e | - €L| gS - 3 22 : 8 |6 os 8 (2b) * 6 eh) ™ 6 |e |S 
on |st|e [wrpex| st}/o |] wo | stl 2 | -aesex | st] 6 4 Si GH) = SE | Sh * el | 2% es 8 |v z 3 ie Ve 


Ge | 2 ge i6 i Bal 4 ¢ |en 7407 | 8t| zg} uO | SL | vy | UUM | st | 9 s &L |e E &. | ov| ¢ 
SO a Oe fei) Pe ee lee aD Be | ie Wee |G hon) eee Poe en) ec | TS 
“ eT z ‘ eT v i “cc el 9 | “cc eT 8 “ 8 Oo L ‘c 8 z L ee 8 L “ @ e 6c (S Ss T 
e |v] az |st|9] wom |st}e] em |st) orf eumng| gt | ze oz, | er |e | xen | eT) e | werm |et|/ So] on | 8 | 2] erreA] s | 6 | 06 
2 [ole] 2islel 2 lolal 2 lslel 2 lelaz a lsleal 2 lela eS SSS Se ee ez 
i) > ° 2 2 ° 2 a) ° 2 2 o | 2 2 ° 2 2 ° 2 2 ° 2 2 ° 2 2 ° 2 Ax ° 
E Sex E Nellie [oe ls) saillees E Salles Peeel= <j | = = Sle hees 8 Sillees z Soi aes 5 le B alee 
° = fo) ° eb o } hs | ® }° | o ° 5 o ° Fh ® ° Eb ® ° Eh 7) ° Eh @ ° Fh 
ro) pee ers S ool es ° ne |r os ° Peo |e |. ° inion eres ° Ino os ° rel et ° mle | ° ual lees ° Be lice: 
Fh ete es Fh a | > Fr a) Fr Ge S | FR at | Fh a | & Fh Ge || ier Fa al} bf rh fay |) ler a) a] e 
E Se 2 a este Bales 5 SPS] si Be 5 Salles B Beal ae B ales 8 s | 6 B ela] & 8 | e 
Fi S ie fe or oe Sy 3 > 
Fa ee | ee ea Vee a ee eee eee See eee 
: Uitte eS ees Ge eR || ee IL | ps |) ek Br ee tts |) hike Eee ee BP See |) ae ee ic 
P| 3 | 5 | Ss P| P| Ss Pe | Be P| P| P| Ss P| 5 
F 5 eee a | | e A # A A E 
6 8 ZL 9 Gg T & é T 08 
‘TIOAO LVAUD CUIHI-ALAL CWHIOAO Bug 


“LVGNYTVO TVOISOTONOUHO OLVHOUV 


SG “nytany) 


6 | ‘qodvq | € : : urn | 


“PIL 


nyumy 2 3 3 ; hee Sa | ne 


“qake 


“Tuy un) 


“qoiv 


“quavyy 


“ 


- 


ZL upqeeyy Take 


“ 


C9) 


dt Tx 


lar} 
re 
o 


mnyuny | ¢ : 2 URN] “Of 2 LL) uepe, 


© 


“yquou ay} Fo Av 


“yquour ay} Fo Aeq 


ney Avp ayy Fo ‘ony 


neyy ep ayy FO “ON 


“Yquour Fo eure yy 
“qYuoUL Fo sure NT 
“yyuout oy} Fo Leq 
“YjuoUr FO auIE NT 
“yquour aq} Fo Avg 
“yjyuour Fo ome yy 
“qyuout ayy Fo Au 
“yjuour Jo oure yy 
“yyuour oy} Fo Au 
“yguou Jo eume yy 
“Y}uoUL FO oure yy 
*yuour ayy Jo Avcy 
“Y[}WOUL FO OULT NT 


neqy Aep ar} Fo “ony 
“aeyy Aep ay} Fo “oN 
neyy Aep aq} Fo “ony 
“neyy Lep ayy JO “ON 
ney Aep oy JO ‘ON 


| neyy ep aq} Fo “oN 
|-neqy Sep oq Jo “on 


WIOAD LVAUMO GUILT ALATA [MIONO Hig 


“UVGNYTVO TVOISOTONOUHO OIVHOUV 


€l |G 6 
“diz, 8.16 € Lb] ‘uqamp 
“ g ell “qadv 
oe 8 v 
3 €&.| 8s 
‘Z}0Z | 8L| SL 
7 € € 
“ 8 Zz 
13 &I LL 
‘azy, | SL 1 Z UBD] 
8S is “ULXE 
“ 8 OL “ce 
* &L | P 
AIESXE 8L |G 
“ e 16 myn 
i 8 el “qadeg. 
oe el v “ 
uryxeX | 8. | 8 ‘qeivy L 
i c< € Zl fs S mtGlite) “ULpUR yy cd 
‘TIL 8 € “ORAL “Ty, 6 “XBR OG | “uenyy el 9 38 
A Saez; 1A Sy A A A O| 4 A o| 4 A A A Oo] 4 "A o| A A o| 4 A A 
9 5 ° 2 S| o SS ° = © ° 9 sy ° po ° 2 2 ° © = ° 2 a ° = ° 
5 Sle B eile 5 2 Bee alesse [Nice E SSailiey 5 : B Selb B Saline E Bole 5 ° 
® e. | ss ® eo || ® ce ® once ® o |) ® S. ® eq | & ® eI ® ey | e5 @ Fh 
° Bm eet ° ino) (as ° + ° DOR tres ° ino || eS ° + ° || es ° Ben set ° rel ° fa 
Fe + > far) + = Fh =r Fh + S Fr + =o Fr =r rh ct =a ban) toy Da ie far) > ne a 
4 = | o 4 Ss | o KB ® 4 b | o b | © 4 ® 8 Dm | © eI Bp | ® 8 oa | ® 8 2 
5) = iS seule iS oe iS = | @ B SW 3 = iS) | fe) = LS S xy || & iS) 5 
3 Bo | & 5 B EF 3 | 3 B 3 fel i 2 S| 5 B|& BS 5 B|& 5) a 
= iS =) + ° = a “4 ee } = EN } “ o =< a ° ~ ee ° = fa So =I (sur = 
ee eee >| meee | eal aes BS) be Ee S| Ge St | = BP Be Wee El 2 SL |) Wes ee 2 
ee | ie |) s Pa Saalece 2. |e a Bo | 5 P| || s 
mie sens 2 ae as Z Zl ele "LE i 


‘ATOAO LVAHO CUAL ALAA 


(‘TIOKO Hig 


“aVGNETVO TVOIDOTONOUHO OLVHOUV 


MIOAO LVAD GUA GALI 


UVANATVO TVOTQOTONOUHO OIVHOUV 


CHIOAO HIG 


“nyurny) 
~ € | OL " ¢€ | fj qseo |e | b | 4L | ST xBX | 8L |G | oF | uen | st] 2 e 6 we Slalelab of | © ss 1 
| 
% 3 || a ge |e a € |g je € i GWG | Me a e 1 by) som EL uppxex | gt | f | ‘yap lp “quivyy | I 
i e€L |S s ait || 2 st gs |6 a 8 e 8 | SL 7 Y § | 2 i v e SS) siete 8 € g 
wy) | st | 6 Juvpuvy | st | EL us €L | Sb e &1 se Sie 47 | & €1| 9 us 8 S 8 | OL os cal 8 
= e (ey * e |o] dog | er/ vy] mx | 81 vz |st|S8ler| xea |sr/oL <“ Aly) & er | b acres el 
cs 8s |v ee Se) a ¢ |s € x 8 | Goll me € |b “diy, ©] PM | st| Sag] eT | 2 Jnyuny | gt 
# €1| 8 o SI OL} © 8 | 4) -* 8 8) | © | Oz . 8 |S ‘ Z + ¢ |6 us LL} ‘qeseg | ¢ 
xex | gt | ob] uen | st | bt Gs er || @ ie &1 se €r | 2 | 6 wy &1 | 6 ¥ LL = 8 | e&L cs Zc = g 
: ¢ |e ¢ |S] ‘on | st] 2 | Uprxex | st yp | 8t| bbls |qekey | sr} er zZ s el |v | 9 8 
ie Sil? ie 8s |6 s 8 | }t cs € S GE |e 4 3 € |v | -240Z 9 | “wD | ST] S Jarry OL f €l 
a GE} BY) © sey ™ 8 ic is 8 i 8 |9 /9 - 8 |s st Olle 2 i ep) Po) cdom lier 
eZ |srie| xd | sll v ‘ el | 9 s &1 a &1 | OL| 2 : Si RCL ae L “ |8 | , S py Ne 
f ¢ |9 ¢ ¢ |e] ‘hz | 8st] Ob} T°1t | 8T ww | St} b | 7 J rump] st | © e S 4 el | 2 Saal 6 . 8 
p. | 
“s g lop % 9 eal & @ if f € . e |g |e |qasen |e | 2 | 40 6 XUX | Sl | LLP wen | 8ST} ery” el 
ee iy “ 
it |} 0 2 sl |e - 8 |g fs 8 ‘ 8 |6 |4@ & | bb el & | 2% WS a2 || ek 
ye | 81] | ‘aedey | st | £ bs €1| 6 iS €L €l | Sb] 7 ‘ 8 | 2 ‘ v = 8 |9 “ 8 Sas 
| 
wm |e¢ |e J rummp|e | LL} 230Z | 8T| Sy “VIO | ST ‘uryuryy| st | pv | oe] dog | €1|/9 | x 8 | eZ | el] OL} 3a | zhi “uz |8 
Piola = (Slee SSeS TsSlal 2 Sale 2 lolal 2 al 2 fiolz) 2ifislel 2 ilelez 
) & ° & ° fs) = ° fo 3 ° © & ° FS & 9 © © S) & ° S & ° = = ° 
8 i) s B | S =| “4 S +B | me 5 | Z =| | z B a B 4 = B A lS B 4 a 
o ° - @ ic) FR © ° Fr @ ic) FR @ ° — © ° FR © FR @ oO | Fe 2 Oo | Fh @ ° — 
° Ino || GS ° roa lies ° Ballets ° Ine Ih Ge ° etek ° eM tet ° ct ° me || Gs ° BO || Gs = | ess 
a ei) B a S) F ae ao || ce &S) & ee S| 5 ae S| s By 5 ee =| & ae | =| a =| 5 | 
B @ ll & B OO) ey B O | oy, B @ | ma, B | yay B @ a B a B © a B S| sy 5 | © = | 
5 B | & B Se cil} B| & 3 Bs 3 Be 8 BE | & 8 Sil et 5 B | & SY (Ee ay | 
Se Tele & Vat | & TES & Pale & Lele Be sy] BS eee eal] Ga eS INS RRcee |hteey| 
| BP] Ss o | o | 5 Bane ee | 5 3 Ballet Pls |) s | 
e Fe F 5 e e = e | = | = | 
fk SL AD g é II Or 


‘WIOAO LVAD GHIA LALA 


“UVGNYTVYO TVOIDOTONOUHD OILVHOUV 


Sloe Ge ee ee | | 2b [ncn Geena ley ecanjiisesy f iaaseaiiraleaneittaar| | ccaisinaaeT | esaneesann A ley GRAS Naan | Clmemeiesee meet’ | peremreesny fi ireecamensneteee Geen titties 
6I G e lv ss ¢ |9 | ‘4107 | 8.) 8 | “4940 | ST | OL| Ue] st | SL} 67 ie || 1 ss el/e€ wg €1|¢ g re || 7 “ 8 |6 | 6z 
ST ss 8 |8 bs 8 | OL a € | gb 8 4 f a € |©& | sr] dog | st|}g] mx | sti 2 oe7 =| 81 | 6 x8di | (80 || Wb = €I | &L] sz 
A, Bo NN i eA | > eI | b iS Seales) x 8 |g 2 Be |b) eae e € |6 i Stu) Ce Feiss € |}e@]}] 7 | stl vy | ar 
oF | ‘RN | ST | & f-uyamp) gt |S os Sie} 22 i 6. | 6 ‘i €I | LL| 97 vs 8 | SL = Sale = 8 |v “ 8 |9 rs ¢ |e | or 
GI ss e | 2 | aden |e | 6 | 9zE | SE} LLY ‘X®8X | SL | SL] “wen | st} ] | az ss el | v ae €1 | 9 i €1| 8 €l/ou “ 8 | SL| ez 
TT sy 8 | bL m € |er < 6 |G 3 €é |v ie € |9 |77] ‘on | 8L| 8 Perper] st | OL] “490 | st] SLY qedeyy | et | 1 s él | © | 77 
ST 0 el | 2 if 8 |v e 8 |9 eS 8 |8 : 8 | OL] é7 oe cealecal cm eit Ss ets * € |S | 740% | esr] 2 | sz 
or | wyury | gt | 9 a e1|8 S Gt | Ol) © Sie Ap) © Se | |) ee ig sake ES 8s |g a Bz ss 8 |6 ey So) BN eye 
IT i € | orl] doa | st] oul x | St} 4b | 982 | 8l]}/e] xa | 8t |g | 7 eS SE |) 22 : €1|6 is GE | BR Ge ay cal we 
Or e 8 |b ss ele s € 1g < S| ss € |6 |or} iz | st} Lb} TOM | St] SL} ee | st} gf J qm] et | py a €1 | 9 | OF 
6 ue €1|S¢ | 2 £ 8 |6 (th 8 | SL] 6 fs caluc a 8 147 “s € |9 | qe4ta |e |g] zn | st | OL] 6 
gs | ‘urn | 8t| 6 s eit GB) = Sil | Sh) el |Z 3 el] v | 8 as 8 |9 i 8 |8 SAO = Cie cal feeeae € |b ies 
d s € | eb] on | st] gS Peper] st |v | wo | st| 9 | qdey | st] gS | 4 - BE Oo) el | Sb, &L | b ef 8 |e g 8 |G ]4 
9 ss 8s iv at CaaS ‘ € 13s i € | OL : € | SLi 9 2307 | ST | b wy) | 8 | & fayeey | st] g = el) 2 te €.|6 | 9 
g fs €.| 8 ie 8 | OL i: Se kau. 8 iL ss 8 |e |¢ S €|s ss Cele: a € |6] og | st] tel mx | st] en] ¢ 
f ee NIE cal) | fic il [ is €1 |e s €1 |S s eh Ne f 8 |6 : 8 i eh s |/eue elz2 m3 € |v l7 
¢ ff € |e} siz |sris i iow | sr) 2 wN | 8l| 6 fey] st | ey] ¢ a etienl “ eLiz s el |v s 8s |9 ss s |el¢ 
é Siz €|6 % g LL Es ¢ | eu} aden |e |g |e 002 | 8L| vp xBX | 81/9 | ‘Urn | 8ST} gE wy €1 |] OL . €L | ZL| 2 
jem eared Sr) EB, 8 |e * 8 |z% ‘ 8 |v oS € |9 {Ft si € |s e Slop * € | Sb} oO | 8t| b | WHxex | sl) © | 7 
os | -qr&eyy | gt | S | 2907 | et | y~ | “eq | EL | 9 Joey) er} Se] dog | 8 | onl oe| mx |8 | at] 282 |8 | 4 xeqg | 8 |e | diz |e |g i wom |e jz | 02 
aS les | (ast SAI ttl oe rah NSE | oes See et 2 Nea a PS hal ost Sal sh Sst ah VS lea = St | shies 
8 sal B lS B “oS 5 pales B aes 5 SS 5 S43 E Se 2 E ssillaes 8 SAGs 
fe. eS oO OR = oO OF ra oO @. -R fo) OE FR oO er Fa oO o FR @Q e part oO o = oO CE FR 
& + |S g a | & a oe || <5 ae || Ee Fh | & ee a| = & a/ = 5 | & = a | = 2 =| & 
Pope stee ie) Bote & fete) Beis 2 21a 8 (ela & Tela & Ieiell 2 bebe 
ce ese eee Ee ee eee ee ee eS pS es We es ey | ee 
a 3 | > = B |) > = a) be = a) > = 5B | b = 5 | > = a | be = B | b = 5 | > a 2 | > 
P| Sa P| 5 =| es a |S a) gs S| 5 >) eg =| 5 B |) 5 
= A 5 = = e = = = 5 
6 8 & g vA g 08 


[GIOAO HLOT 


es 


6r | qeseyy | st | oul“ €l | SL ie €l | tb . ciae = 8 |G | 6r se || JL 8 |6 GN Hite SP eaRCER eS s Celis | Gr 
ST eS € |b | °40°Z | 8t|/e |] ‘yD | st | GS |urery | st | 2 wu €1 | 6 | sz “ ee BY) © ec ien| © |erle Bo NB a7 es 8 |9 | 82 


AE a: 8 |g s S || 24 x 6 16 * € | bu] doa | st} eb] 2z] mx | erie] ez | st) Pv] xea | st|9 = | ketave &I | OL} 27 
GE SN ENG “ 18 | bh) @ |e (eu) @ Pe pe ‘ GP iol] & 16 19 3 ¢ |8 |e Ou, az st etl Tom St |b |f9r 
GE aya | gr | Spy St || &L| 7 _ &l | 9 “ 8 |S | Sr ey 8 |@L); ~ SICAL | aes 8 | 4 erence SS Ce: 
7 | -qeken |e |v | -2L | 8t|/9 | *X®8X | s8t|S] eer | st} OL] “ | st|en7] “ | et} t i &1 | © : el |S ete | enSe Gaia 
g S ¢ |8 Se OW) S Te Pehl = € |b] © | 81} © | sz] upxex| st} SG | we | st | 2 | qsey | st | 6 Vertu) “es ler leper 


or || Weer | ee | 2 || Sexe Gre |) wae | Gre pl See | aie | ep o Sl | Sf] | oF a él |v s €1|9 cs &.|/s ie 8 | OL ¥ 8 | SL} O7 


6 2 eit S (hl & SNe 5 ely] Uz |st|9 /6 TO |] EY S|} PANE || STE OY) estoy ee A) | fein || fF eL|/e | 6 
8 ‘ 8 |2 i 8 |v + 8 |9 8 |8 2 € | OL] 8 : e (ahi 6 |b | aden |e |e | zn | st} S ] sex | st] 2 | 8 
h a &1| 9 rs €1|s * &I | OL e €l | gL ie 8 1h 12 “s 8 |e es 8 |g - 8. || 2 emer iS = Se |) pay? 
9 ‘OM | ST | OLP UHIXeCXR | ST] SLY “uO | St] L | ‘aedey | st |e ‘ &l |g | 9 = S| 2 4 €1|6 : J | Ty) 3 oy] 8 |Z |9 
g % € |v i Se 8 € |¢ WF S || A || A SIE SPS || MEMO) | SIE |] Th Ly) eer | ee ary) €L | 2 : &1 | v : et} 9 | 9 
f a 8 |g y 3 || 22 = 8 |6 = 8 Le S | Sbye z 8 |e “ ¢ |v| dog |st}9] ix | st gs | Zz | ST] OL) * 
g e €1./6 cs Sl : €T |e s Sil | i 8 |r |sé is 8 19 % 8 |s S € | OL = € Zl < ll fle (NES 


3g iy | 8t | er] ION | St} Se] eM | 8t| p | ™uIMND] st] 9 a &1| 8 


iS) 

4 
o) 
- 


“ el | SL “ 8 L ‘6 ins | e “ 8 S a 


rT s € |v my & | 9 _ € |e | -qedeq |e | OL} 240 | 8l| ful Zz PMC ASE | |) MORI TTSHE II £35 €L |g ‘i S&T} 2 &0 6) | 2 
08 “2407, 8 8 “ua 8 OL] Ubuey | g cL ‘dog g L ny € © 08 ‘OUT, € S “XUq € dL, ‘on ST | 6 | ULpey | st LL "WD | SL EL) 02 
=: _. _—, | | 
‘A Oo) a A Sez ‘A Oo] Aa 1A oO) 4 A O| 4 1A i} || 1A iS} |}, A o| a ray || Ish) ee ZAy | MS 4 || 
9 fo ° 9 a) ° © 2 ° © 2 ° p 2 ° p oF ° 2 2 ° 2 = ° p Pee 1) iS) Ss | = © 
=| dai 5 =I || 9 5 ey |} 2 5 <i =| <i |e | <j || 3 B i le re = |) B =F i) 3 8 ) Sze |} 3 
= ° ° ° ° ° 5 ° ° 5 ° 5 ° ns S | 
° Fh c) ° Fh o ° eh oO ° —_ oO ° Fh o ° FR ic} ° FR co) ° FR is) ° FR ® ° => | 
° Ind |) Gs ° es ° lash ras ° Om ire ° la || cy ° nt Pcs ° noel ees ° Festa es eS) Be ierets ° Reais 
Fh four mn Fh fou =n Fe ct =n tar) ct BY Fe oy > Fo uF > Fo Ger o FR ct > carl a7 > th a7 = 
oD io) =r o = io) ler o nz a a Ce) lar ) > i) = | © 4 = o | 
5 i) a iz} o) (a, B o a B ) ay, B i) Sy, B co) a B @ ay B io) a B one = re) a | 
° [=| <) ° B p io} 8 ) ° i) fe) B 9 ° | i ° =| i ° =} =) ° B | 2 S se | 
= B | =] & 5 & 3 =) || ce 5 Bi) & 3 B | 5 & =| B | & 3 B | & 3 BB) & 
tH } a ° a fo) ~ any ° ion fe) fou ° + ° s oo ° ou s S me as S BR 
Ef | ie bd |) P ee | ie Bp | ee iB > a et | [> = EL | a a | 5 Ls pies 5 E| > 
Balas a | s | 2 |e alla | | ll lz Fe. =| iE 
A F F # A = 5 FA F | = 
6L 8T AE NE ST TT &T raya IT Or 


WIOAD LVAD GUA LALLA [AIOAXO BLOT 


“UVGNUTVO TVOLSOTONOUHO OLVEOILV 


61 ie gs ie of 8 |g ‘s Q || 2 = € 16 % € | LL] 67 i 8 | Si & Gale On | SL] % PFET | st} 9 7 “WD | gt! B | 6 
SI el | 2 iy €l|6 e €L| Lb «c 8 |eL es 8 | o | SF Fa 8 |v 8 |9 a € |8s = € | OL ps € | SL| sz 
40 | “240% | ST | LEY 40 | ST | SLE AVE] st | Sf e €l| v a €l| 9 | 22 eB €.| 8 i er | Olu “ 8 |oL a 8 | -L ss |) t | ye 
OL # Cuale ‘s ¢ |v 2 € |9] dog | 8st) 8S] mx | srt] OL} or] ‘eZ | st] SL] -xea | st} L s erj}e ss €L |S i Se |) 24 |) oye 
SL ‘ 8 |9 - 8 |8 rs 8 | OL . SMECAL i Si Gb |g 8 |= cs eS ‘diz | st] 2] tom |st|e | em | st} etl ez 
TT e 1 | OL €l | Sb = ee |} fh my 8 |e = Se eSe ie < 8 {2 * 8 |6 = SB) Bt i € | en Ss See | ie 
SE | (902% | St | b xeX | 8ST] & | uenyl | st | Sg s er] 2 ss €1| 6 | &© $ €1 | LL 5 €l|eL 5 Saale s 8 |v s 8 |9 | ér 
er “ €|g rs S| 2 ss €|6 on =| ST] LLP Urea | gt | Gb] ez] yO | st | 2 | ae4ey | gt | vw 2 €.| 9 s «1 | 8 © €L | OL az 
jeje 3 8 |6 u 8 | LL = 8 |~@t " @ | 4 € |v | 7 . as) f € |S | 749% | 8~L| ob} “40 | 8ST] Sup uruey| st] - | zz 
OL ce €L EL 7 €L z 77 eL v ee 8 9 ee 8 8 OL “ee 8 Oo L “ 8 z L “e € L ce g € ce € S OL 
6 DX | 8t| v7 Zz | 8l|9 ‘x¥eq | 8st) 8 z €l | OL # el | SL] G os et | - ss elje 2 8 |g ss S|) 2 eS 8 |6/6 
8 ss € |8 ‘ € | OL # e |]eu az | st} 4 TH | 8t|e | 8 KN | 8} GS Peyamp| gt | 2 2 €1|6 w Sey) €l | €L| s 
i; s 8 |oL ‘§ 3 | D < s je g € |g ue SW IL | 2 € |6 |qesea |e | pel 2n | 8ST} eu] x®x | 81) a] wean | stip | 2 
9 (77 €L e ee (Sir S ee el Z ce 8 6 oe 8 LL 9 ee 8 el oe g z “ (o v ‘ec (9 9 “ee € 8 9 
g | UryxeX | gt | 2 ~O | 8t| 6 | aesey | st] Le ss el | en e el|ae|¢ s el |v ss 8 |9 8 |g s 8 |ou “ 8 |ZLe¢ 
VA 5 Caaetay 5 € | €L a 8 |Z 207 | 8l |p} IO | st|9 |7 | eFUey| st} Ss ia €L | OL €L | SL #6 Se |) (t 4 Gl || Sv 
8 ss gs lz § 8 lv as 8 |9 Z € |e os € |ouleé u € | aul doa | st] 4p my | stile ‘eZ |8l1G i] ea |8l|z2/¢ 
g@ “cc €L 9 “ee €I 8 “ce €1 OL “cc 8 Zl 73 8 L ge 73 8 e “ec € Ss ““ g IL e g 6 “ec € LL 2 
rT \' TOW | 8l/ OL, MFM | 8ST} Step MqsmMD) st | 4 = €lie 2 €l| G/T - el | 2 2 8 |6 5 SOB BS SIE s Siecle 
oe | “wHD |e | b | wey)e |e | -qekeg ie |g |] ‘oezy | st} 2 | “x®X | 8T}/ 6 | oe] ‘UeUW | ST] LLP ‘on $| &T | EL) Ux] el | 7% wo | el | 7 | ‘aedeyt| et | Q | 02 
patel 5 

® ce es o ey os ® ce 2. B 2 es o ey es ® e OF ® o 2. ® ce a | @ cy ce ® o. os 

iam oO jer lo) i= oO =a oO jer oO in oO iam oO jer oO ian Cas) ler oO 

8 ® (Si, 5B ® (as B ® a B ® ay B ® re B o a B ® ro =I ® iy B ® a B ® a 

3 B/S E Be e z| 2 g B |e 2 B| Ss g B\e g B |e 3 B|& 3 B|& 3 B| 

lee Seles Et i) ~ Be iS) “ Ee (s) = eS Ss | ES } “ es 5 S41 a ro) = a ° ay a oy liee 

a Ba) > p 3 | > = 2 | b> = 5 | > a B | bp > 3 |b = slp] & Sie] = S|! a 5 | > 

Be | S| F : S| Ss : | o 23 || ie & | o a) So || || lex | [ec 

b5 2 b5 io) 5 2 5 ro) 5 i) id i} 2 =) r 2 5 2 : 2 

= 5 F e # | 2 A F Eu # 

g 4 t g é 06 

HIOAO LVAYO GYUIB DALAL [ATIOAO HITT 


“UVANGTVO TVOISOTONOUHO OIVHOUV 


61 ss €|/6 ss € | pupqedeg |e | SL] zy | sr} ao} x8’ | 8L| vy | 62] urn | st} 9 G: €1| 8 . CaO! | eee RG LEICA €1 | L | 67 
8I ‘ 8 |e * 8 (2 * € |v Z @ | © * € |S | 8 e € |Obl on | st | Sky orrxex| st] b | 4d | 8t| © | ‘aeXey | st} S | a7 
AD €l| v7 e €.| 9 se 8 |8s e 8 | OL = Si RoAL Ie ‘ 8 ib e Sie a € |S a Sle ¢ | 6 | Zz 
9f | “weyD | 8T| @ J urey| st} OLY et || Ail; © er | b is €L | © | 97 €1 |S is |) 2 sf 8 |6 s cc} Ib a) 8 | €bL) 97 
oT : Gi spl eo iy || West | | || Woe | See) || PaA Se 2 | Gel) Ser | Sie S ss Tt | P| Se ey) SE || s €l |v | SI 
w@| © lelel © Isle 2 |e ini) @ le ial * |e | tite) |e len) Wz feral) tom en /i2 |) awe |e aise sie ey). 
SI " eit |} 22 ut 1 Ge |e 8 | bw) Sauce 8 | es | ee 8 |v SWE WS) Le ateee = € | OL} ‘q4en | € | Sb Sz 
4 | | | 
6r | “X®X | ST] LLP ‘uennt | 8ST} eb} “ el | 2% fs €l | v ‘s Er © | eel) © €1 | 8 #18 (OU) © |e hel 1 0 os ele |87 
IT s 6 |e € |v on | 8st] 9 Jrxex|] st] g | “YO | SL] OL) Zz] ae4ey | ST | SL 1 Gry Ch he &l|/e * el|s¢ ya] JA are 
OL : 8 |9 is 8 (Ql) = G |@u} * 8 (ey * 6 | fh | ae . € |e] 70z | 8t|}g | xD | st | 2 | uey) st | 6 &T | Lb) OF 
6 ‘ SL} OU) & Sit | lh} 8 |b sie ‘ 8 |G |6 “ 3 |] 22 SNe 1S eo ire oy) © € jet] dog | sti ze |6 
3 | ea7 len || te lela || © [erie S| GE | 2 s €1| 6 | 8 Si EOP SM Se Penni Sian ev. 7: €}9/8 
4 " g |¢ s €|/2] %z |8t}/6] PW | Sst] Ley FW | St} en) 4 | rImND) sI| ~™] oS say, s €l| 9 ss el |e i 8 | OL 4 
\ 
9 wy 8 6 G 8 LL G € el G g z ce @ pio | ‘qakey | 9 9aZ I, 8. |e xeX | 8ST! OL} ‘wer | gt et ce €l| 4 G 
G “ec eT © I ‘cc €L z “ec 8 v | “cc 8 9 “cc 8 8 G “cc € Oo L “ | € z L “ | @ L “ € | © ‘on SI Ss G 
| | | 
1 yop | SE) yw | qedeyt | st | 9 as €l| se = €t| oul “ €l | Sb] 7 * 8 | - 3 3 |e se gels : Sh || 2 ei|6/% 
& - € |e y € | oul 290z | 8t| ul ‘ueuo | st | 1 | upmen| st |e | ¢ s SE || S Se || 2 Se Nene ss SL ve 8 |eL s 
fa cn 8 |r| * 3 | 0 3 cae 2 € |g es € |/2/@ ‘dog | 81/6 | TX | 8T] LL] 82 | 8L|eL} ad | 8) 2? elLilv |é 
T “ eL © “ce €T S 6 8 JL “ce 8 6 6c 8 L L T “ e el “ | € | z “ce € v “ € 9 “diz, ST 8 I 
| | | c 
06 | “OCW | 8ST} 2 | ™yMNH] ST | 6 | O4L | ST] LL] “X®A | SL} Sip eer | el} Se |] oe] OM | 8 jy PUPA) 8 | 9 | WO | 8 |S | qe4eH | 8 | OL] 492 | | Sh) 08 
| 

B Is ie Emaar || ask eisai B lale a tale B lelle Baee| Sullec A LS ie Fieas alice B |e 

° Fe ag ° Fa as ° ma |} Be ° & Bg ° 5 ae ° & ae ° = ag ° | 0.) ° | Roll 2s ° = ae 

oe |e oe S| es ae =| & a s| 5 ie | Fs Be Sloe ee =| 5 a S| 5 me seen ies oh =| 5 

E BS || &, E || A, i=} S | ey, E S| 5 S| S, B oS | & 3} caller E iS |S, B | @ | BS 8 S| a 

A ele Be EIS) EB Peis B Ble) Boyes Se) eS ee) PRISE es 

ee TE el tee Tee test) es) Se EL (est) ee EE I iS SEE Wi) ee | Be | ee See | je edie 

B | & | eB |e | el Palle st B |S | | & | | |) =r \| 

F 5 5 F s = = | 5 |° | = 

6I ST AL OL g iis ST e II OL 


WATOAO LVUUNO GUA .L ALAA 


“UVAGNUTVO TVOISOTONOUHO OILVHOUV 


Lo 


TOAO HLTT 


é 


BIOL. CENTR.-AMER., Archivol. 


‘ATIOAO LVENO CYB ALATA 


"AVGNATVO 'TVOJNOTONOUHO OLVHOUV 


nymny | 81 | 7 &1 | 9 i €1 | 8 Z €1 | OL| 67 iS 8 | aul * 8 |b i 8 |e - 8 |S s S| 2 |e 

‘qoakeq | ¢ | @ | zn | ST] OL “SPA | ST] SL] “BRIM | ST] L | SZ : elle “ €1|S¢ % el | 2 2 €1|6 g Bi EUs 

“s Cae RAL eee Salto) m € |e ty e |S iar} ‘on |st}| 2 | uprex|st|6e] wo | st] Lb qe4ey | sr|/ eu « SL. 2] | 22 

3 gs |e & 8 |S ‘ Saez se 8 |6 | oF & Soo % € |eL = GC : € |v] 40z | 8t| 9 | 97 

a er | 2 ss €1| 6 €1 | LL * €l | SL) gz Fr 8 |e ss 8 |v Y 8 |9 s 8 |8 % € | OL Sz 

‘dog | 8ST] Lb] Ix | 8t| Eb} 82 | 8t| 2 xeq | 81 | 7 | 77 S €1| 9 * €1| 8 y €l;/ou “ el}eu “ 8 | lL | f% 

e ¢ |z2 ¢ |v & € |9 ¢ |e jer} ‘Gz | st] Obl ION | 8T| SL] FW | BT | LP ™ymND) sT| © e €1 |S | S72 

8 |9 s |8 on 8s |oLu “ 8 | Sb er s ¢ |b cs ¢ je ¢ |S | ‘qekeg |e | 2 |] 9%L | 8t| 6 | ez 

“cc eL OL 6“ €L Zt (73 eI L “ec el e Tat “cc 8 S “ec 8 ZL “ec 8 6 “cc € LL “ce € el IL 

on |erl| - fuera} st}/e] wo | st) g | aetem | st] 2 | o7 te «1/6 er; buy el/eLry “ 8s |\z2 sf 8 |v | Or 

ss ¢ is s 1) J i‘ € |6 ss € | Lb 6 7307, | 8L | Sb} “uD | st | So | Vee | st | v i. €1|9 S e€1|/s |6 

8 |6 . Se MEL 8 Wey) 8 |e|8 ¢ |v . ¢ 19 ¢ |e] dog | 8T/ OL] Tx | 81] SLs 

“ec of e L “ce el z “e el v “ec €L 9 ph (73 8 8 “ec 8 O L “ec 8 z L “ce @ L “ce € e yy 

dz |stiv TOW | 81|9 WwW | 8ST) 8 J Pump) st | OL 9 y €l| ZL Se |} ss lt |) 3 i 8 |S ; |) EA 

fs € |8s ss € | OL = e |e aden je | - |e oz | 81/ xeX | 8 | G | URN | st} 2 2 €1|6 €L | LL] ¢ 

oe 8 rA L oe 8 L oe 8 € “ee € S Y ‘T7 € Z “cc € 6 “ce € L L on ST € L UDXB A 81 z Va 

“ €L e a3 el S a3 €L Z “ 8 6 | iS) (33 8 L L a3 8 e L 7 8 z “ce € v ce g 9 a 

e |g | oz | st} 2] 00 | st] 6 pure] st} typ el | en 2 ss eL|zZ 2 el |v ‘f €1|9 ss 8s |e 3 8 lou é 

8 |6 S 6 au @ S jeu” ee) |) don ergs | |) ex sr) oy 87 st is p= zed | sr Ory © BEAN) SI (hy 2 

myung| et | en] 4b |8 |Z xex | 8 oly] een | 8 | 9 on |¢ |g | oe} urexr}e |orl 0 |e | orf aesem |e | Lb ‘dz |stie PM | 8t|g | 0 
2 (Se) Biel) 2 ele) e eis es lee 2 (SA BS |e) 2 lee) & ele) s leis 
5 | 2 5 < a B << 5 B <4 eS B “ 2D B | 5 B < 5 B “ iz = “4 Z B | z 
° FR ° Fr @ ° Fr oO ° Fh o ° FR © ° Fr @ ° FR @ ° Fr oO ° Fr fo) ° Fh 
° bag) at fe) lan un ° Ind fon fo} ind fou ° Ee om fo} Ete foun fo} ino fo o lad ion ° ino fous fo} a0 ion 
ie fa a a eS me a || = a3) ae S| 5 2e fea || oe S| 5 SF S| EF au Sle fee ae 
=; 5 Sy B S 5 5B ® | a 5 ® || A, 5 S |S, B ilies B eo |) a B eo! ea B o | a 5 3 | & 
SSS Ee a ES) 2 Lee) Bee S (ele) 2 Vee) eye Be Pee | ee 
eS el ee es] EP Pa || Be Pe ee by es BP Esl) PER Se Wess] Be) Ebi e|| ee Sh ts 
er || Bol Ss EF || & | 2 B |e | Eales BP it Be | te BF || Be | 
= = B = 5 5 = = = 

8 ue 9 Gg t 8 é 08 


[CHIOAO BLZT 


8 OL L 
Zh L S 
© S 6 SSE] DG) Ze) S perieal © are ele Tec ee eS) eee Sank b2E 
2 6 El} A | Sl] z | orp mxe,| 81 | y | “WO | st] 9 | aden | BI | 8 STs OL eee Le | terion 
LL EL v ss ¢ |g | sr ss ¢ |8 a € jou “ © | Su] oz | Sl) b | “ID PSL |e | Fz 
zZ v ai “ le longi © le lel * Je lai © |e de} @ |e ie e | 2 |i 
9 8 all @ Werke |e © erie Bee] &) somes Tap. SG cs) PL Se 
| 
OL ZL © | diz | st} jer} tow | st} 2] em | st] 6 | ump] st} ui] “ |stjenl “ | et} 2 | ez 
| | | 
L © Z = 18 (Qe Se PEO) Se: nan pes |] et Ie PS Che |G) 
| | } | 
Ss z a 8 | ©b| or is 8 |2 % 8 |v “ 8 12 GB |} . € | Obj OZ 
6 LL z “ec eL v 6 “ €T 9 ‘ eL 8 “ 8 OL “ 8 ZL “ a} L 6 
eb 2 9 |] 797 |8T|/e)/s | ‘40 | 8T | OL, rem) st | oi} @ie || p ee elle : &l|gis 
v 9 ©} ~ € |oul4 s € |. o 8 |e | doa | st) go | mx |8t} 2] Zz | 8st) 6 | 2 
j 
9 8 OL L “e 8 e 9 “ce 8 S “ 8 dd ty ¢ | 6 “ | rf LL “ € eL Q 
g ral} Lb | -em |st}e}mmmp;st|o] “ |erlaz|¢ e ia1o] © [ela © Ie hen) ® 18 Je 5 Ss itenire 
f “ ¢le S “ ¢ L | a4 | ¢€ 16 oz, | SL | bbl & xexX | Sl} Eu] ‘wen | st} za G el |v iD &T | 9 . acs) Sk = J 
ge || 8 Ie |a S| 2 le lat © Is tell? lelelell @ lelpall 2 le lo) on |ale|teaja:)ou| wep joe |ar 
é ss &T | Lb el €l | z i 8 |v e 8 |9/|é H 8 |8 cs 8 lon} © S jap) © g | 4 re gs je ls 
| | | 
S|) A SIE y | Urey | sl | 9 S| Be) “ |e | Ou Z Feet So SF Peep = 48 | © Na Mas) Mio ya 
de | 2 | ¢ | 9 8 | wen | ¢ jot dog | st) et] mx jst}. jos] ez |stje] xa |st}/s | “az jet|2] tow | et) 6] oe | el} bb] oe 
4 | S| eI fey ‘olal 2 folal 2 flylal | Tolzl 2 folel 2 lelal 2 lele 2A |uleal — 
@ || & a) 8 fale 8 fale 8 fale Ba tale & |alel & Talal B Talal & Tals 
m || S| & (sis &S fale & Sle SSI 25 Aces. MeSH et ees Woes ea] Sh | eel 
>| o ® P| ae S| 5 a SS 32 S| 5 ae S/F ay E16 ae =e || (E ei = | © 
EB O Q Qu B © (-v B ® Qu B ® a B @ Qu B @ a B ) a B J =v 5 © Qa 
2 fats Si 2 tela] & eye] & | eye PERN SS Pete Se Pea Sf hey ea) 2 Pas 
= 3 |b > = 5] p = 5 | > > 3B] 5 = 3 |b = 3 |b = 5 | > ey B | > - BS 
BP) e fi Palle a | ri || ey : S|] — S| 2 | 5 rls sai fet 
g F B F alee | 8 ee a lee F 
6L 8T AE or ST TT ST éT IT or 
Le ae ee ae ERS [eMC RRO P| eee ee lf | eer Mey Cl mee nee ee 8 | [Se ee | a | eT Oe | 
WIOAO LVAD GUI LALA [CHIOAO BUZT 


“UVGNYUTVO TVYOINOTONOUHO OIVHOUV 


a @. |p ce ¢ le s ¢ |'¢ | ‘doa | st) 2 I"X | 81) 6 | ez] eZ | 8ST} LL] x*ad | 8ST] eL e SIE || is él | 7 = €1|9 
3 8 |S S18 | 2 a 8 |6 as By RY) € | €b| sz ‘ € /2 is e |e] az |/stlo| mw jst}e] ew |sti on 
a €1| 6 2 eL| buy SE ey | SGI © 8 |v | 4 es 8s |9 s s |s es elo) || ell ely. 
‘oazE | St | Gb} “X®X | 8l| Sf “eum | st] vw is al}O] © &1 | 8 | 97 2 st |ou “ ie CAL | ei 8 | L ie gs |e fs gs |s 
g e lv s € |9 s € (8 on | ST | OLf MPEeA | ST | Jb] ez] “yO =| 8st] bp | ade | st] © ‘ ells el IL fe «lL |6 
66 8 8 “ce 8 OL 6c 8 ZL “ ¢ L } “ rd e tr | 66 ¢ Ss “ ¢ L 2497, SL 6 wey ST l L| “ULURY SI el 
‘6 EL z l ‘cc roa lL “cc el e ‘ce 8 S “ec 8 LZ or “ 8 6 “ 8 L l “ g e u “cc @ z 6“ € v 
TX | 8l;/e 7 | 8L|G xXeq | 8l| 2 = €1| 6 : 6L | LL é7 se €L|/ er 3 éL| zg “ g les 1 g |9 Jo s |g 
as e |Z g € |6 e e | eel tz | St} ent om | 8l|) gi rz] kW | st | pw | ™umND| 8T] 9 s Bit ||.) |} &I ou €L | ZL 
rs STeL 8 jeu * 8 |Z & CREE Se & | 9 | OF . e |e | aden |e | ont oom | st| cil xex | st| et | wen | stl e 
“ el z “cc €L v ee eT 9 “ 8 8 “ec 8 fe} L 6 “ec 8 z L “ee g L (73 € © | ‘cc ¢ S “ ¢ L 
‘uyXeA | ST | g wo | 8st} g ]aetem | sti on “ SE & el] p | 8 “ el le = Sales Za Seay vs 8 |6 Z 8 | LL 
is SB ol) = e leu) = e |. | oz | 8tle] wu | sl} g | 4 | urmey| st} 2 SEE || Cie le peees etienl “ el 2 
‘ 8 l “ 8 e i “ 8 Ss ‘6 g L “ec ¢ 6 9 “ ¢ Ll iI :dog ST el nx SL z oRy, SI v ‘XUq SI 9 
“e eL|s “e el | 2 “ e1|6 & 8 LL 6 8 EL ¢ 6 8 z “ ¢€ 7 “ ¢ 9 “ e 8 } “ eg OL 
‘PI 8s.l6 Ov TL ST | pe} @qmnp | st | er a el] zg s§ €l |p | 7 es €l | 9 w 8 8 “ 8 fe} 1 “ 8 Zt “6 8 L 
« le leu “* |e |] fqekea le |p | 2m | 8t|/ 9] xa | 8l|e |e | VW | stiou “ jet|eu “ | erie Be SSE | 33 PS) Bie iS 
6 8 v “ce 8 9 “ce e 8 “sc € oO uf 6“ ¢ z L a “ ¢ L ‘070 SI e “ULYXt 8 Ss “yao SI L i ‘qudeyy SI 6 
‘c eL|\@ “ eL| OL} “ 8 ZL “c 8 L ‘ec 8 e I 7 8 Ss “ @ L “ ¢€ 6 | “ @ LL ‘“c g el 
‘wy | ST | SEP eUeM | Sl | ob ‘dog |etT/e ] mx | &l|g | MZ | ST) z2 | oe || xed | S116 ‘dz |}8 | bby} ION | 8 |eul mem | 8 | Se fram] s | p 
8 ist 8 o I 8 ° 8 ° =) 8 ° 2. E ° ° 8 ° 3 > eo | B ° oT B ° 
° | ° Sree m | ° re] oY] ° re | ° mo |} ao ° on eene ° a oe ° ioral aa ° | 
a « | & | ~ «| & =a awl Ss & a |S] & = Fh ct = Fh a | & Fh « | = a & = Fh a | & 
SSeS EB Ne Se | Sl esl] ER Se Bis ls |) oy ei Bo ye a Bye ee oS 
Bee el Ve BE S|] BB ds ee ee Pe ey ie Ee ee 
ce B | > 3] b o B | er 5 | & o 5 | > > B | & Si ts a 5S | b Bo 5 | b Be 5 | > 
Balen | 2 en || ey | s Be Ee | EF | a |e | 3 ee | 
A Calas eae ~ PB Sales Ae pills = Le Sas 
8 4 9 g T g I 06 


ATOAO LVAD ALANOT ALIA 


‘AVGNGETVO TVOISOTONOUHO OIVHOUV 


61 


8&1 


06 


BUSTLE)! | ss Gi || RY) el eu GS Gel] €l | v i. 8 |9 Ese ite as Be O}L ees 8 | SL| 6r 
‘dog |st}/%] Mx |st/v] 2 |8t|9 | s7} >a | 81/8 s STOOL ee Se || Bly) SI | t &I | © | sr 
a € |9 3 ¢ |8 5 & | OL 47 # e |otl dz |st| b | om |st|/e |] eM | st] S J mqEMD/ st} 2 | a 
} | | 
s 8 |Oul 8 |oy “ 8 92 eS 3 |e . ¢ |S Y 8 || 2 ss | € |6 | qe4en | ¢ | LL oF 
e leo) © |eie © [eile ie 6 Tete ie Gi @ eWay 8 en ee ires|97 
on «| 8] So | WHA] ST} 2] wo |st/e | 77) qetem | et] tty | | erl|eb jet; ey | et ly | “ Is lol 
4 € 16 i: € |by * € | SL! sr i @€ |% | 7492 |8L|v] “40 | 8L|9 Turan, | 81 8 €I |OL| sz 
e 8s |eu © 3 |Z # 8 |v | er " 8 |9 aes hS " 8 Oy) Ie | zh] dog | St} b | ez 
GN ela lee BEE) |S SES wel) 2 ee OMl Sa] Ws Df) Telit LP SLE I iey | pirae 
‘diz |8t|}e] TM | Sl} OL] eM | ST | SL! or | mymnD | gT | L # elle s el |g 5 el | 2 s 8 | 6 | OL 
‘s 8 |p| 8 |B 2 e |e& |e |-aen |e |G | cn | sr] 2] *8X | 81/6] “en | st} bt} “ €l | 4b 6 
“ 8 € “ec 8 S “ 8 ap 9 “ec ¢ 6 “ ¢ L L “ ¢ | el “ ¢ z on SI v ° 
“c €L L ‘“ eL 6 “ eT L L L “e 8 el “ 8 z “ 8 | v “ 8 9 “ ¢ 8 L 
mo7, | 8l| pL} ‘uouO | 8T | eLpuewmey| st] 2% | 9 i el | 7 ss €1 | 9 is er |e oan lor) 8 | SL 9 
| 
ote Le “18 4 S18 IOVS |) weer Pee S|, Wee |] OW Bea tsi) ATH) eer Ey Sie ee 
© 18 19 So ale8s.|'8 © 18 lobule Niet Sa it All bes cam lea li) eile aalge PS Ne | LAS ELI er 
| | “ o“ 
yun) ‘s Soy) % lt || BU. Si |) hi 8 |e # 8 Ss i Sis ea) 8 |6 § | bbs 
qodu yy ‘ez, | SL | L | ‘X®X | 8L| © | wer | 81 |g | 2 <s el | 2 ss €1| 6 i €T | LL st}en “ Sialcalle 
| og |e | ‘ 8 1G ]z ‘on «| St | LEY Urea | st | EL] “we | st | | | ae4ey | st | v H &l|9 |F 
g | uryuvyy | & ‘dog | mx |8 |e | 27 |8 | uel xea |8 |etlos] az |e |e} tm |§ |v] “M/s |g] rm] Ss |S] A0z | st OL! 08 
| | | | } } 
A, zl 2 wal wielazl 2isl2f 2 i¢e/z2 el al) eles eS (Peis Sa fe 
8 2 8 2 ® & | -° S & | 2 8 A || 2 iS ci || © s & | 9 = & | ° & & | 2 = & | ° 
5 ° 5 ° E 2 } 8 5 ° B ° 5 ° 3B 5 ° B a | © = : ° B | © 
Fo Fh fH tad ©) || IR0 o | Ep |} tro || ip Sl || tre o | * Sh || to 
° ck ° ct ° (oe ° fos ° fas ° ct ° ck ° fon ° | e& =] Se 
ae Ee | laepae Pe eee cl etscilliaia (ea oeeme lle tenttese (fee es alias Oe feels Pt WSS TER Pe ee eel dee | eo rsa Ae ats |e 
8 a B a B ® ay, B ® ou B o a B © ri B 3 Sy B ® Ss, B & | S 8 5 co. | 
Et & | 2 Si Pre) Bele) Bo ye ye SL Ee et) ek PES] ee Ee) Ek fm 
= > ea b> ea S| b er 3 | ea 3 | > & 3 |b = 3 | > = a |b a 8 | > o | B | >| 
a is Se |) SP S| ise Se |) tse ey |) fer Se) |] fer! S|) ee Se | ase S| es] 
ry ) a! f %) ; ) BS | p E p E B E | S y= |) eh || 
F 8 = Fe B A B | | (ia Ve 
8 eT IT Or | 


WIOAO LVENO ALYNOL ALLA [AIOAO HET 


“UVAGNATVO TVOLSOTONOUHO OLVHOUV 


4 v iY 8 
9 8 ye &1 
OL Shy 8Z =| BT 
L € “ec € 
Ss Z oe 8 
6 LL es &1 
el cA ‘YO | 8T 
v 9 5 & 
8 OL “2 8 
cl L = &1 
€ S ‘Oe | SL 
zZ 6 = g 
LL eb ss 8 
] v ‘ 1 
9 8 yULpaey | st 
OL rm a & 
L € “ 8 
S Zz So &1 
T qeken |e |g | 22% | 8f| 6 xeX | SL | Lb} “Uen | 8ST 
og} dog |S | ut} mx |e jeu vz |e le xeq | & 
Ss isSia| Seis) 6 sia 2 Is 
J elel 2 ioiel lela lg 
° ind Bg ° & ae ° * a S Fe 
Be S| = £2 S| 5 a S| F a = 
B ® ah B ® ay B ® a B iS 
5 B| & 3 BU 3 Bs 3 8 
S ° et °o te &) “ co is} 
F 3) be a Ba | S 5 | & Es 5 
ry) ey P| P| = 

= B iF 


9 it} 
OL ce 

Ly “xed 
S “ 

6 “e 

e L ce 

vy | qedey 
8 “ce 

z L “ce 

e “ 

Z “nyuiny) 
LL} qedeg 
z ee 

9 ee 
oO L ce 

L | ‘dog 
S 6é 

6 13 

€ L ee 

vil oo 
P) |e 
° 
of & 
fou fo} 
Be carl 
El 
a ee 
j= 

p 

A 


co) 
oO 
a 
ni 
ine} 
(o) 
— 


&L | SL] 87 e 8 
8L|& | “4 “ §L 


€1 | G | OF i 8 
81 | 6 | 6 My él 


6.) ob 


= 
=— 


T sé 


06 “ULYXB A 


“yy aouL jo oule NT | 
“‘yyuout ayy Jo Avg | ml cesta sce 


Tuom oy jo keg | 2 Be & 


ine) 
ce 
egy kpagyoy| OF OOM - COND KF OAOT MO YH 


neyy ep ay} Fo ‘on, | oO Nn 


A 
9 
B 
® 
a 
B 
° 
B 
= 


oO 


‘ATOAD LVAD HLYNOL ALATA 


“AVGNATVO TVYOISOIONOYHO OLVHOUY 


‘240% | €T/ Lb ‘uoy) | €T | © | 06 
S| 4 oS 

yiz| 2 lelzl 2 [elzl = [gle 
ale & lala) 8 Tfalele 8 lala 
Fe a ° ho || ae ° rool oe ° ee ate 
ct o Fh H+ > FR at bo Fh a a5} 
& | 2 8 3S | 8 B er lee B & | ° 

ey 3 S 3 S ° a 
B 5 B 5 BLS 8 B | 2 
° = a ° “ a ° a io} S 
Ba) IED a, er 5) e a Bl b> 
P| Ss B | P| Ss Be) 
: s = = Be 


[ATOAO 18 


&T 
or 
IT 


N 


“yuo jo sue 


“ec 


€ |9 ¢ |8 
8 |oL “ 8 | ob 
€L | b 2 el |e 
8t|G } ™x | st] 2 
e |6 : @ | bb 
8 |e “ 8 |z2 
&l| v7 a €.| 9 
8T | 8 | urixex | st | OL 
€ | ol se € |b 
8 |e a 8 |S 
el | 2 “ €1 | 6 
8l| LL] ‘Tom | st} eb 
6 | & - e |v 
8 |9 ss 8 |s 
sl} Ol “ €1 | ZL 
ST | b | ‘yp | st) & 
€ |S - || 2 
8 |6 ? 8 | LL 
el/eu * el | 2% 
8L |v] ‘X®X | 8] 9 
S/ Bi) 2 18/8 
allel & Tale 
& | = iS eS | isc 
Bie] o |F|& 
Biat) Pe le 
Ble| ~ |2|e 
F # 


“URN AL 


“Y}UOUL FO SULB NT 


od 


‘ney Sep aq} Jo “ON 


“yyuour Fo eure yy 
“yjyuour ayy Jo Aeq | Gy eG 


ma ow 
eS or 


“UL[XB 


mm 
il 


“UI XB 


m2 
re 


‘quieyl 


ao mm 
ol 


ine} 
re 


UL|XVX 


“ee 


TP 


>) 


LZ jurguey 


“YquoUL JO suey 


neyy Lep ey} FO “ON 


“yjguour ayy jo eq 


“ney Aep oq} JO ‘ON, | 


“YF UOUL FO oUle Ny 


“yjuour oy} Fo Aeq 


neyy Avp ayy Fo ‘ON 


“yyuoul jo OULe NT 


“yyuour aq} Jo Au 


neqy Aep oy} FO “ONT 


“Y}UOUL FO OUT NT 


“yjuour ayy Fo Leq 


neyy Lep oyy FO ‘ON 


“YyuoUL JO auLE Ny 


“yyuour ayy yo Luq 


“yyuouL JO OULE NT | 


| ‘neyy Aep oy Fo ‘ONT 


TOAD LVAD BALYNOL ALAA 


“UVANYTVO 'TVOISOTONOMHO OLVHOUV 


[MIOAO IST 


*yqyuout ayy yo Lucy 


| ‘ney Lep oy Jo ‘ON 


“xX 


“YPUOUL FO VUE NT 


St | Sb) “x8 | St] b | ven 
8 1.8 s € |¢ ts 
gs | 2 % 8s |6 e 
el] bey el j/eu “ 
stje]| Zz | stly] xed 
€ 19 : € 18 = 
SiO} |e Si Cal |e 
| el] b SSE | = 
81} SG} WO | st} 2 | aesey 
€ 16 s Sool (ya 
8 |e “ San Ree |e ea 
el | v7 Pe NSPS) = 
8t| 8} FN | st | OL TymND 
Sieh * € | b | qekeg 
gs |e re 8 |S 2 
el | 2 eae 6 is 
ST | LEP emery) st} erp“ 
|e ss € |p| dog 
8 |9 s 8 |8 is 
el | OL} ‘wen | €T | SL} “on 
F/B 2 Sale 
eel. B foe lei 8 
P| eg P| 


81 


61 
81 


€1 


€1 
81 


ao mw 
— re 


“yquour oy Fo Avy | CJ es 


neqydepaygoon| — O ON H- hFRONOTAH DK COON HK 


i 


ou el |S “ €T | 2 | 62 3 €1|6 = Gre} BHP Seu = 8 i2 eZ 8 fv 
‘on =| ST] 6 J WAXeA | ST] LL] sz] “490 | ST | SL] qedvy | st | Sf el |v S €1| 9 sf €1| 8 
i e ren € |e | 27 es ¢ |v a &€ | 9 | “44°Z | 8 | 8 | “wouD | ST | OLP uryoey| st | SL 
fe 8 |v s 8 |9 | 9L « 8s |8 ss i Ol). Cae ltcal ime 8 2 wv €je 
‘cc on 8 “ec el Oo L GI “cc eI z L “é €L L 66 8 © 66 8 Ss “cs 8 LZ 
| 

‘dy | 8t| Sty TOW | St} b | 77] eM | St] e | ™4™ND) st] g €l | 2 ie «116 s el | be 
ele cs @ be) ee ey @ | 2 7 kea )¢ | 6 | 20 | st| pn} ‘ex | st | en} ‘wenn | et | zg 
ce 8 Z oe 8 6 6L ce 8 L Li ce g EL iis ¢ z “ g v ce € 9 
ee €L L L “ce €&L © L TI “ee €L rA ee 8 v e 8 9 ee 8 8 a3 8 oO L 
2107 | 8L| eS | “up | St | wv | OF Juryuey| sl | 9 es &I| 8 oy Ge OH)  ~ 61 | SL el] b 
6 ¢€ |9 - e |8 | 6 ns € |OL} dog | st | Sty mx | st] 4 oz =| STi Se xeq | 81 |G 
SS 3 | oOy) 8 |eLs es 8 | t - ¢ |e ss ¢i|s 2 €i2 sf ¢€ |6 
el | b = el; e | 4 sf €1|¢ ie Slee ey el be er 8 |6 ia Soe aes 8 |eL 
oz, | 81 |G weK | St) 2.) 9 | wen | st | 6 cf er) BU CSU; Ss el | Zz _ el |v 
& ¢ |6 ss € | Lb ¢ i € |b} on | st] @ |-urxex| st| oe] wo | st] 9 | -qesey | st | 8 
i 8 | eb ss 8s 1eolF a 8 |v ss € |9 ‘3 ¢ |8 a € | OL fa € | 2b 
“c €L v ii3 €L 9 gS a3 €L | 8 | ce 8 O L ee 8 z L “ 8 L “e 8 e 
mx |s8t\s Zz | 8L| OL é xeq | 8t|-zeu “ él | -b S el |e z él |G = ST | 2 
sf (Feel At} [ieee kp ie ss e je} az | 81 |S IN | 8ST} 2 | PW | 8t| 6 |myamp! st] ip 
umyxex| sg |e] wo |s |g | oe} -aqedey]s | 2] az |e |e | mu |e | pif cre] e | eLl qeten | e Z 
B Seillics 8 Sel -3 8 Stel & plas B 2 |e B Bane B BS eal 
© ei FR oO ox FR @ ce Fr I @ or Fa @ Cr FR @ Oe FR @ o FR 
b- oO b i) i oO a @ > @ => | o a @ 
B ele B ® | 2 B ON)" ey B eo | o B 2 gan E D || es 2 Ol. ean 
5 B/S 3 B/& 3 Beene as Bs 3 Be 8 B|& 3 Bone 

a (o} tht (o) a oO l es) ° t+ [o} at lo} for) ic) 
om ee || le i ee oe om ea | eae Be le fe ee be BP | & Be | Re 
S| > S| ao | So | ae || 2 ee |) ee |) 3 ao | 
6 > 5 <) . 2 5 = 5 =<) 5 2 6 <) 
e BS e | = = 5 = 

9 g T g é 08 
ATOAO LVAD ALYOO ALA [HIOAO 


“AVANYTVO 'TVOIDOTONOYUHO OILVHOUV 


aNZ 


ss € |9 a6 € |e | a4en | € | OL| 67 
Pe s lou « e leu lal erelies 
e €&1 |) b = €&1|e 8 |G | 2 
“uN | ST G | ulyoey | st) Zz bs €L| 6 | 9F 
: } 
CaS a € | tpl doa | 80) |b} er 
8 oy) © 8 12 Seize |e 
‘UZ | st) 2 | OW | 8} 6 | MW | st| tbl er] ™mmp|stjer] “ |erle2 eee is lar 2 PGES) 8 | 8 | sz 
= GS iGH| © Sit) € | 2 | er} qsea |e |v | zn | st} 9] xen | 81} 8S] UN | st oy, * SI | S| 87 
I | ean Sith |) a ERE || Sy | ow 
| | 
« | 8 le gs ig € | 2 | or 
Cael a || haha 8 | LE 6 
Bi e it “5 € |e “ 8 | |e ‘dog | 8t|/ 2] ™x |8rt|6 | xz | st BTW) Sszar | HE |) 3p) &l| co | 8 
# 8 |G ~ 8 {2 e 8 16 |2 : e ibn, * 6 |enl % elz2 ss NG | yA WEI G) 9h 7 
nyo) is el | 6 = GE | BH © €l | SL 9 s 8 |~2 ss 8 |v > sels 8 is &§ | OLl9 
4 “ | |6 |-aeten |e | be] 970 | sr) ent ex | st} e | wen | st | pv | ¢ eo | el] © ~ | Sil @ RetOL| aerite ie La he 
r g (en & 8 |e “ € |v . &€ 19 8 1 1% om | st] OL] urixex | st | SL] ‘wo | et} 4 | aeten | st] es : SIE] AS} 7 
& “ eT | v “ 8 9 “ec 8 8 “ec 8 OL “ 8 ZL g “c € L “ec | @ © € | S “ee € yi ‘Z07, SI 6 
é |-uyory | gt | g = Ist loOu @ jretieol © [eri g S (St S16 * 18 |S SW ee | S18 Ge eS bt & | eb) é 
u , G | col| eer | sic tb || Wee | ele || 7% | erie |) ear [eel 2 lz ss €1|6 - SI | LL fens el | z? - 8 |v |7 
Oe) A} 8 |S] CN |e |S Pur; s | 2 | wo |e | 6 | -aetem |e | tel os] dz | et}erl iow |st}]a] ow |stlv aE 8. |9 | 40 | &L} 8 | 08 
“ao tele aul Sl Se lslel e tSelel = sles za folel 2 ilelal 2 ilelel 2 lselele leslie 
P Iep2ei & leye)] # ele) F leale| & lele P eel BR Teel Se Pe PS ys yee sys 
5 a ° B ° B = ° B I ° = ° B be ° B = ° 8 S ° 3 SS = = ° 
ee FR oe FR as) o. FR © Sg <a i) o FR ro) 2g Eb io) } — lo wg > cy oS = 2 oh 
so Wel ey] > ca Eel] > es eel] > aii eay) = e, Ss fe ee es em elite ees est eye | eile 
EB | o S| © a W ) =| B S$) 5 =] Sr =| o 2s =| o S a | o 
B % fe 3 z au 5 2 a 2 Qu 5 © a B ® Qu B 2 a B @ a = @ | & 5 © = 
See] Be ea) 2 ele 2 ele 2 Tele EERE es TE Pe et) eet] el ye 
AE eae ES ae EE ea) Gee ee If eee We BN ee |) EEN SI) = | ea es Nee tS 
= |e |e Eales S| ee | Ee || er || ee |) 1S eae BF | 3 | 
a A # B A A # = (ellie 5 
OL 8T LE OF Gr TT ST ta! IT OL 


TOAD LVHUO ALYNOA- ALA [ATIOAO ang 


“UVANHTVO TVOINOTONOUHO OLVHOUV 


BIOL. CENTR.-AMER., Archeeol. 


“nytanyy 
SI a €1| z% “ 8 |v is 8 |9 Ss 8s |s S 8 | OL| sz sal Cen CAL | eee Cae ae a }-qoSeq | @ | g | 202% | St] 2 | 97 
Ar | ‘aenyqt | 8T | 9 i €1| 8 2 €L | OL # €1 | SL Sie |) bt) 26 . 8 |e - 8 |g - 
OL . ¢ |OLl] oO | ST} SLY SXPA | ST | b ‘yap «| ST | © | aesey | st | G | oF ss iE || s €1| 6 eS 
qT ie 8 L a (34) {3 m2 & S ce (5 Z . GIG eo7 ‘2407 | 8L | LLY 40 | 8T | SpPehleeat 
tT “ec oe Ss oe 8 L ce 8 6 6c | 8 L L “ 8 EL TT ce @ z “ec ¢ v “ 
| 
er | ‘xeg |stle6 ee ae | al 2 Selmi) 8 erie = 61 | v | &F eS 8 |9 Ss Sais 
er % ¢ jen) tz |8t|eat PN | 8l\ v7 WN | 8t| 9 }nyump| 8—| 8 | 4@r as €1 | OL cs clalecly sa 
IT 3 8 |v i € |9 a S| «|e |onj qe4ea | § | Sb) 77] 4 | ST] b XB | gt | © | Ue 
Or “ee €L 8 . 8 OL “e 8 cl “ee 18 L ee € Se Or “ec g S “ee g Z “e 
6 | qsey | st| Zu} el |b ONE ss el |G ee | |G als} 1G sores SOF SIDHU eos 
8 = e |e | zz | st} Ss | uo | st] 2 |umem| st | 6 a €Ll | LL| 8 ss €1 | €L os Cralee, 
4 Be Ne eS | SBM ee Weel TC Se | Ue I? Es CIS) 5 ets 
9 w ai) OL se 8 | SL i 8 |Z ” 8 |v ¥ € |9|9 e € |s s e |oL us 
¢ \nyung | st | Z el |v Zs €L | 9 ss) €I | 8 = 8 | OL ¢ ‘ esa 8 |b 7 
t | qokeq }e | 9 oz | SI | 8 xvX | ST | OL} “Uen | St | Sb i Be hil we elie 2 €.1 |S : 
g Te OU oS bel reat “le le] en |st}/s |e jurxex| st) 2] wo | st|6 | aen 
Fa ss 8 | tL e 8 |e ‘§ 8 |g Sinlez: = € |6 |é e B-/ 2h) = 8 2B — 
jE 4 a3 €L Ss “ee €L LZ “ee €L 6 “ee €L LL ee 8 el Ts “ce 8 z “ee 8 v oe 
og | ‘dog | 8T|6 TX SESE 87 Sl | Sb] Xd 8L | 2 “di, Sl |v | 06) T° &l | 9 ‘ORIN «| €L | B PMID 
2S) Sela) es eis) Ss eels igis 2 (23 2 18/8) & AS) Bil | Se 
B “4 es = “ a B <I S 5 “ 5 B 4 S 5 “ x =| “4 a B 5 SI z =} 4 es 
® ° Fh ® ° Ep ® ° Fh ® ° FR ® ° FR @ ° Fo ® ° Fh ® © ° Fh ® ° rh 
° no |) os ° tom rer: ° eel rete ° Ry | et ° He) ck ° ino} os ° iad || Gs ° ° Fea ee ° mo | Gs 
ae S| 2 ae S| 5 ne S| s oe |S Be S| 5 ae |B ee S| 5 ae ae S| aH | F 
B Si & B ® | 2, B Dole, B @ || es B ® | go B Wa. B Whores B 5 ® | o 5 | (es 
g Bales Z Bs g BS 3 B | 3 B| Ee 3 [2 3 B |e z 3 # | 2 B |e 
= || + |) = onl + e | + iS) = ey if SI + o || = = + Sele = on lus 
= 5 > er = > =a 5 b> > 5 > a 5 > = iS) > > B > a a B | a 5 > 
: a] > feel 1S ; ai} of : a | = : = || & ; aa |S : a | 5 : |S a] & 
Pa) 5 a 2 Er i) oa Pa 2 os 3 =) Pa 2 Ce = 
Lé = 5 e = = A Ss 
| 6 8 Z 9 g q & 


“ATOAO LVANO ALYNO ALIA 


‘UVGNYTVO TVOINOTONOUHO OLVHOUV 


[WIOAO aug 


I 


08 


. | 
6r | ‘dog |8t)/v% |] ™X | 8~/9 ] “eZ |8t]/S] xd | 8st} OL * €L | SL] 67 - él] L - SIE | S iz S i J il 2 8 |6 
SI ‘ ¢ |8 Ss € | Ou “ 8 (eh Say ‘diz |8t)/© | sr] TM |8l)/S | FM | sL} 2 | mymMD| sT/ 6 AE || (SU €l | © 
fk ce 8 z L “ee 8 L “e 8 | © ce 8 S ee € Z LT “ € 6 “ € L L “qoke | | © L ‘D0Z], ST z “xB SI v 
OL : il || & 3 €. |G 3 eit || 22 ey €. | 6 se 8 | LL] oF os 8 epi © Sialic, “ |v ' ¢€ |9 s ¢ /8 
ar | ‘on | 8t| 2 | uprex| st} 6 | “yo | st | LL] qedey | st} Ly * BEG | Ge ‘ el | v am €1| 9 WIE} Se Oviaes Sia lick 
TL 7 6 | i. = © | @pt c € |2 e € |v] 739% | 8t|9 | 72] wuD | st] g Jeu] st | OL en | ep €L | L elie 
“ it “ee oe “e | ~ 
SL “s 8 | 2% - 8 |v SES 8 |s € | Ob} &Z € | SL € |b | “Soa | st} e | x | st}s oz | ST] 2 
as i €I | 9 #7 el | 8 i €l | OL} * cL | cb = 8 |b jae e 8 |e “ 8 |g : |Z e€ 16 Seal ESE 
| ‘diz |8t| Obl PM | St] SLY MFM | st] b J ™I™ND) sT/ © : SI |G | 77 . (eit |} 22 e &1| 6 Sed oee (Alloa | Ge OL 8s l2 
OL ss @ | fh - € |e : e |g | sen |e | 2 | mL | 8t]6 | or] ex | st} LL] “™W]st/eL] “ jets] # el |v €1|9 
6 oe 8 Ss “ 8 I “ 8 6 “ee € LL “ € EL 6 “ g z “ € v on SI | 9 “URIXEX | SI | 8 “490 SI OL r 
8 “ eL 6 ee eT L L “ eL el ‘“ 8 z “ 8 v i) “e 8 9 ‘ec 8 8 “ | ¢ | OL ¢ ZL “ee ¢ L 
4 | “2407 | SL | Sty “40 | ST] So P ArMeM| st | v ~ 1 Ge © ~ (ele 4 © WEI @U) © | eit || cal 8 | tL Seas |S 8 |S 
9 “ le lol © le loll © ie le] 2 lerloo) Ww. ferieile || ez jenn] se jerj@el| © ja@rie|| ® halla et |6 
g 2 8 |s8 ms 8 | Ob) >” Siecle @ | 2 e ge |S )e , € |¢ e |z] dz |et|e| tow | st] ue} NW | st] etl < 
if SSE OP GIL S| Sil | * 1S S18 7 a le “  I18 16 Pel Seep 2 ei Eiv |? 
“ “ “ “ce “cc | a) 
6 | et |8t|}e] x8x | st|g | Venm | st] 2 €L | 6 el | LL] & el | © el | zZ 8 |v 8 |9 4S) HE 
ra Z @ || 2 cs @ |6 € | bbe] © | st] eupmxexa| st) ]|@¢ | wo | stl} vy | ase | st} 9 eerie 2 EH | eS €T | ZL) é 
I ge | oo 3 |p & 3 |e > e |v - 8 1© |z if a) i € | OL) 419% | St} Su] “MUO | ST] Lb JVM) sti es 
(OVA “Tex €L 4 7 f €L v *XBq €L 9 ‘dz, 8 is} “LOT 8 Oo L 0e “OVTAL 8 Z L “nyuny) 8 L ‘OOZT, ¢ Ss “XBL | £ | S “UBT ¢g d) 
2 lol2l 2 lelel 2 \ele2l 42  elel 2 lela a pele Se |S pae jul 2 f[elel 2iyle 
~P i ° i) i) ° 1) fo} 2 i ° i) i ° 99 2 ° i) ro) ° r) ° =] 2 =) > & ° 
B I 1S B lial 3 “IZ B 13 8 SIS 5 SIH S 8 i fees 2 m 5 =f || 3 cialis 
G 2). Fr ® fe) Fh @ o. Fh @ ©) Fh ® a Fh © @ FR Cy SQ Fh ® Fh 2 — = 2 a > 
& ct = 5 ct = ee ct > = ct = <5 a = a or = = foo = Eb = Fp } = Fh S53 |] 12 
i—s is) =a i) im i) =n o) =a i) i= oO i= @ i) 4 |} te 2 4 =>] 3 
E ® ay 8 © a 5 ® a, 8 ® ay 8 ® au B ® ay B ® S, B Sy, 8 | @ Ss 3 ele 
Be ee Ee re) 8 B |B/S] 2 [Ble] 2 su ees eee S| eles 
a eB | le a a] ce a) Pr 3 / & = 5B) & ea Be en B |b a > Bs 3 | > es 5/1 
P| Ss BB ee ey ae] Ey | ge ee | of EW Be | S> as eal 
& # # Fs E # = 2 5 |= 
61 ST AE OL iT TT ST rags IT Or 


IOAN LVAD ALYNO ALATA 


“AUVGNUTVO 'TVOIDOTONOUHO OLVHOUV 


™ 
Ww 
C 
G 


[WHTOAO at 


ees) 


R 


nN 


sd €l | OL Se €1 | Jb - €l |b ve ich let Se a | 8 |S | 62 ‘o @. || & : 8 |6 6 € | be % € | er * € | 2% | 62 
ux | st] bt wz |st|/e] xd | slg ss 1 | 2 s | €L-| 6 | 87 s el | LL ts er ey) @ 8.|2 8 |v cs 8 |9 | sf 
ae ¢€ |g as @ | 2 i e |e] dz |st) eel tow | sti euler] ew | etl] ]@ |-umng| st] vy « €1 | 9 e er | 8 - €L | OL] Zz 
| ; 
s 8 |6 S 8 | be © 8 |e © € | 2 = |B 7 | Be * € |9 | 4" | € | B | ozL | 8ST] OL] “eX | st | St} wen | gt | Lb | oz 
[omer 
% €1 | eb ia €l |Z i el |v ee 8 |9 = WAY) GE rs 8 | OL a € | SL v3 € tL = Cualke = 3 |S) |) Ge 
‘UpxeA | sti vy] WO | st} 9 | ae |stj/ ea} “ SOU) SIE cab oe = el | | = 8 | FS eS See 25 18 1 @ | va 
és € |8 a 8 | Ou) —~ € | Zu -240Z | st |b uo | 81] © | sr Puppeey| st | S *: eri 2 - €1 | 6 4 Se byl = €l | &b| e2 
is 8 | ob * 8 |b ee 8 |e ss € |¢ |e | |) Ge s € |6] dog | st} LL] mx | st /eLl Zz | st] ~% xeq | 81 | 7 | @7 
* | St] & * | et] Si ia el | 2 NAN S SS BL rete oe |28 2, |b eee € | 2 : € |v é 8 ©) ¢ B. | 
TOM | 8t| 2 “8M | 8] 6 Frymnp] sr} bey ~* €1 | &b 1 Bit | Gy Ox * el |v EY 8s |9 5 8s |3 gs | OL i 8 | ZL| or 
is e Spile ¢ |e asea }¢e | zg v2, | 8l | vp xvX | 81/9 ]/6 | wr | st} 8 ss elriou << Sie eA) git |p el|/e | 6 
iH ot | 
so Stele = 8 |v Seah) oe € |s * € | OL| & “ € | fb} oO | St] b | @ereA) stile yO | st| gs | qetem | st | 2 | 8 
vs €1| 9 is €1|8 a rol O)) 4 (a 8 jeu 8 |b | 4 x 8s |e : € |S is Cele s € 16 is 8 | BG 2 
‘uy | 8ST | OLP ermey | st] Sky ei) x el |e i €1|¢G | 9 s er] 2 z 8 |6 i 8 | Lt a: 8 | eL x gs |ol9 
ss € |b i ¢e |e© | dog |st}S |} mx | st] 2 wz | 8I| 6 | ¢ “xeq | St | LL a €1 | eL ss é1| 2 el |v v €1|/9 | ¢ 
is gs |S ‘i gs | 2 CP Gallk wats cede el Hy ¢ | SLyr ss 6 |2 ‘dz |st|v | rm |st|9 rw | St | B fay | st | OL] 7 
i €L | 6 i Ge | th | a leu) = gs |z “s 8 |v |e os 8 |9 2 18 1@ ge 8 HoOpl. @ € |au aden ie |b fe 
‘xUX | ST | St} Ven | st | wf is el |v s 1 | 9 i €1| 8 | @ ss Se |p| year (ee Cea of 8 |e = 6 |g |@ 
aa e | PONG 16) og |st|e |-upzen! et|oul uo |st|aulz | -aesey | st} 1 5 elle et €1 |S : el | 2 eS See Gis a 
‘Zz 18 |S xeq |g jot] @z |e |]eul Tow |e | b | OPM |e | © | os} uymnp|e | g | z0z | st} 2] uO | st| 6 | erueM) s~| LL} “dod | et | EL] 02 
B Sale B SiS B “J 3 B i 5 Sales B |e B le B palige B ae B =e 
fo) FR oO ° PR oO ° eR oO ° FR oO ° ee @ fo} —— fa) [o} ary D fo} FR @ °o ar) @Q fo} ee 
o oO es ° DIP oe ° eres ° Ia |) ess ° Bom ieret ° nO as ° IRD || es ° Fe ies ° Peo) et ° ta |e 
ct =a Fr ct i= acd ot =n ar) a om Fr a > FR + ia Fe oe lar FR ct =) tard ct a Fe ee i= 
8 la) 8 Saeco tes Beers Srl [eB Eas 5 BLS 8 Euler laecel= Si e|l 5 | -eacle 8 BES 
Lea Ss ela 2 eel 2 Tela] 2 Lele Sac (=n Ge Se 
EES Be all EA el is] oR Pe Be Pe eo bed ei & | fell Boe si) 28 | Si) ell Eb ee 
eo pales > | iy Sales alee EP || Ba Bs a) e eae B | 
e F 5 # e = A i | & 
6 & 9 g g é 08 


‘ATOAO LVHEO AHLYNOL ALAA 


“UVANHTYO TVOIDOIONOYUHOD OIVHOUY 


[HIOAO Hip 


uN) | § “ULYURYy 


“Try uns) 


‘qakey | ¢ "007 xBx | ST | “URN]L 


nyuIng 
“qade 
“quAryy 


“ 


a 


“nyuany) 


“qodty 


ECO N00 St CO OI) 


— 
— 


“UBD TAT 


“XU ; i N “ULS[XT q Zi 3 mech Fe) ~ “UTS UR ST 


© 


1 


NC 


“Yj uou ayy Fo Avg 


Aep ayy FO “ON 


ney ep ay} Jo “oN 


“neqy Sep oq} Fo “ON 


Tey Vy Aep aq} JO “ON 
“yy aouL jo Oule NT 


“qjuour Fo aure 
“yjuour ayy jo Aeq 
“YjuoU Fo ome Ny 
“yjuour oy} jo Arq 
“Y}uoUr Fo ame Ny 
“Y}UoUL Jo ammeyy 
“yquour aq} Jo Avg 
“Yyuou Fo ome jy 
“yjuour a} yo Avg 
“YqUOT FO ame Ny 
“yjuour oy} Jo Ae 
“Y}UOUL FO ome NT 
“YJ UOUL Fo ame Ny 
“yquom ayy Fo Aeq 
“qyuour ay} Jo Avy 
“yyuour jo OUIe NT 
“yquour ayy Jo Avy 


‘neqy Mep oq} Jo ON 
ney Aep 043 Jo “ON 
avy Sep ay} Jo “ON 
neqy Aep aq} JO “ON 
‘ney ep ay} FO “ON 
eeuearenenmoc oN 


| 


| “neqy 


Lo) 
= 
> 
= 
= 
= 
Ss 
— 


WIOAO LVAD HIYIOd- ALATA LATOAXO HF 


“UVANYTVO TIVOISOTONOUHO OLVHOUV 


61 ¢|6 on «| ST | LEY UEx®@A | ST] SL] “GO | 8T| 2% : 8 |b | 6 
ST < 8 | SL ss Gauls s € |v ? ¢€ |9 es €1 |G | sz 
AT ss el | v i 8 |9 is s |8 re 8 | OL "x | 81] 6 | 2 
9r | ‘xeqd | 8t|8 4 €I | OL 5 €l | ob * €l | b i € ep or 
GI ss @e | obj} diz | st} tb pm | st|e we | st} SG tnyqump)| st} 2 | sr oe €1| 6 i €l | bby se 8 |v | oz 
TT % gs |e s € |g MS g | 22 2 e |6o | -asen |e | bbl 72] 294L | SL | SL] “X®X | BL | 2% ee el] 8 | 77 
ST i er | 2 ss 8 |6 = rom 51 (eeeaaes 8 | SL ulyxex | 8T | SL! EL 
ér | qvseyy | st} tb} aie | Spi) & el | 2 oy el | v7 s SS pair 
IL fe e |f | 207 | st|\p ] “uD | st| 9 J etZW! st | 8 Qe | we 
OL is 8s |9 ss ¢ /s st e |@h| * ¢ | SL ss €L | LL! OF 
6 3 €l | OL 8 | ZL a 8 i- a 8 |e TOW | 8l|e | 6 
gs |nqmny) gt | 4b se el |e €1 |S 23 el | 2 ss €|9|8 
4 |\-qekeq |e |g | ez | st | 2] “x8A | St] 6 | “UFO | ST] LE if 8 | OL] 4 
9 ie ekg Saleebiees ge |b) o ge) iY is Gic be 
g 2 8. Sty ae @ he is 8s |v = 8 |9 ‘uy | 8t| g | 2 
T el |v f €l|9 a €1 |e is €L | OL . 8 1re re 
8 ‘dog | 8I|g mx | 8t} ony °8Z | 8t| opt **d | 8T| b 8 | eb é 
é ee cece lRciL eee Cer al a Wee ies parecer Ree eS. 8 prqany| st | ety 2 sh lez | 2 
I 0 “ 8 e ““c 8 Ss “cc 8 L “ 8 6 “ce @ LL iE “ @ el 6c ¢ z | a4e a ¢ v ‘OaZ J, XU 8 8 | 
0G ‘O7) €&I Z “ULXB €L 6 “yap &L L L ‘qeiey €1 eL ‘Z4CZT 8 (A 08 “ue 8 Vv “ULLUR 8 ie} ‘dog € 8 nx m1 // € cA L 08 

2 ye ‘olwl 2 

eels | ot leecles |p eveuisalecs a Sel et es |S 2 SIS -@ Sle) @ tele os ¢ |e | 2 

5 ° ° B as ° 5 4 ° Z Ss ° 5B = ° 5 = ° 5 I ° B ° E E o. 

<5 FR es FR @ ° FR — Fr i © os Fr @ Q. Fa @ i FR @ on Fh © 2. FR 
° + tas) ° ° ° a4 ° at ° ° + 
Fh a | & SS as | (5 a es |. a as |) Fh es. |) (2 Pb gel ptas Fh a | & Fa a | & Fr Fr a) 
> © a o bo ® jar o pb: o o ® o ® [=~ ® 5 = Da ® 

B Oo ey B ele B ® | 5 B ® | a B ® | 2, B @ || Sy B @ || eo B eo | a B B ® | «a 

iS) is) fe) 3° iy ° ° ° ° = () i] ° S » 

3 Be g 3B |e g g | 3 2/8 3 B | & 3 B | 5 Se || B\< 5 3 B\< 

er fo} aH ° “ ct ic) ms on io} Gr ° SJ (ete io) four io) i a ie) a a ° 

Pe Sele Be Be ce B | = || || 2/6 = B | = Bley F B | P ca aa 

6 2B 08 


‘ATOAO LVAD BLYNOLALALA 


‘MVANATVO TVOISOTONOUHO OLVHOUV 


[HIOAO Hug 


sal tHE | CS) || REE) 


‘diz, 8.|6 nyong 
¢ el 2 “qosug 


a lon : : | 1ayq) 
= €l | 4 ; ? c , i 


nx 8. |G €L 
GG g 6 SI v “OR TL nyumnyg 
Z| uryxvyx | g EL “qué yy € 8 | 02 J -aryury | ¢ ‘qokvq | ¢ aX “URNTL 
Su, 
a — = | 
| 
2 |o|2 Si ei |S | | Eyl) ey She Pe te a ee Se ae 4 Zz iw 
s & © & © 5 & = & 2 5 & io) 5 & ° 5 & 2 5 S & 
B 1 sel) 8 5 B al o|| 8 5 | 2 B al ell & Ss iai| cy 2 ey 
° Bay oct lao tes ° ie ° iam eres ° lad) || Gs ¢ Ino |) as ° Sbilies ° t+ ° c 
FR fos Bb fo lm lad ct FR ct =n FR ct l=" FR on \Sr' re oo j=r Fr = eh > 
mm ® So o =| mm a ® jar ® ima ® 8 ma ® 4 cs) + > 
5 Oi (ey © | es © B eH fe 5 © | B @ | Oo) (ee 5 a 5 = | 
° i) 8 iS) ° 8 ° B » o 8 oS ° y © i] 8 g be iS 2 | 
l=) E 4 iB |S Pe 5 |=) iS || SI 5 |S = BIS =e Boles 5 4 =e < | 
= 5 be 5 a Pe = ca 8 be a 5 & a =I & a = > a & si > 
i 5 |] jan S| = & ae |e =) |} lee ei |} lee | o bt =e 
5 & Falliss Fe : p F =) F 2 5 2 © = 
=I & iF A a ie eS 5 
GL OL TT 


WIOAO LVAD ALNOd ALATA ['ATOXO HIG 


“UVGNATVO TVOINOTONOUHO OLVHOUV 


61 vg 8 |8 :: 8 | OL 
ST a Gil) BB © el] b 
AF | UyXeX | 8l | © ate) 8. |g 
OL = 8 |) 2 i € |6 
GI 2 8°) 0B) 8 |b 
TT so el | 2? * &L| v 
&T [om | 8.| 9 OVI «| ST | B F-MYqunH 
ér y rl ac) 8) € | JL] qeteg 
IL “ 8 L “ 8. le ‘qvdvyy 
OL i éL|g oy le || JZ “ 
6 wyD | 8} 6 fF e8e | Sl] Ee 
8 a S ie) = 6 |e | 
he 8 | Pv as 8 |9 Z | uquing 
9 s €l | 8 - €T | OL LL} qesen 
G xeq 8L | Spy “Cel | St | yp 
T “e € e ee ¢ S 
@ se 8 LZ ss 8 6 ULUBY, 
g “ Gr} ppl & ere z Aly) 
rT} ‘oz |etj/g| xea | stl p> 9 € 
0g | “yaQ ¢ | 9 | ‘qvsey | 8 “diz, OL nyong ‘09Z J, Ss “xB Lj cucu 
iol i A o A | 
8 } . B ° oe 8 ° es B ° ee B ° es ® ° os ® ° oe ® ° ca o o = | 
° Ro | oe ° Bel oy ° no} es ° Ind |] cs ° ad. |p at ° Ing |) GS ° To f= ae ° Po | es ° t+ 
Fa bt > Fh ct a FR ct fy FR ay > acl at pa Fh = a FR foe a Fa ss a lar) a Py 
8 F | 2 8 Ss 8 5 se gj | By Se 8 B | © 3 Ss |e g ae |) 2 3 Et || @ 3 Se oS 
3) = ° S } a iS) oy ° of iS) » 2 3 oe iS oe iS) - © 
See Sle ie i s (eis 2 Pele B Tela e leis B sisi & els & Leis 
PES) Se Peis) & ele) & te el F [Ble Be GI | et ees) ee |e 
le "le Tle PLE ae PE eee ae 
6 


WTIOAO LVAUO ALY OOF ALAA 


“AVGNATVO TVOLOOTONOUHO OLVHOUV 


4 


10 


19 


18 


17 


16 


LE. 


1 
J) 


“Yyuout FO aue Ny 


” 
” 


“yquour ay} Fo Aeq 


Muan. 
” 
Kankin. 


| 18 | 


neqy ep ay} Fo ‘oN 


“Y}UOUL FO 9ure Ny 


13. 


6/18 


“yquout ay} Fo Aeq 


” 


ney Ap oy} FO “ON 


“Y}UOUL FO 9ULV NT 


” 


“yguour ay} Jo Aeq 


neyy Aep aq} Fo “ON 


“Yjuoul FO sure Ny 


” 
” 


“yyuour ayy Jo Avg 


e 


| neyy Aep oy} Fo “oN 


“YPUOUL FO VUE NT 


5 


” 
” 


“yjuour ogy Fo Aeq 


13 | Cumhu 


3 


Tey ep oq} FO “ON 


7 
12 


5 

oS = 

> § 5 
iS) 
ie) on D 
ec — 7 
N N OF 
— 

oe 

od * a = x 

3 
m 
a oO cd rd 
4 4 4 4 
wt o} ~ 

= 
rc 
a = = 2 
o 
(oo) oo a 
a r4 pe 
© N oO 
— 

2 

3 

a = 3 8 z 
iS 
— 
(eo) a im 
et I re 
ioe) — N - 

= 


ARCHAIC CHRONOLOGICAL CALENDAR, 
FIFTY-FOURTH GREAT CYC 


Il 


“yyuouw jo OULe NT 


20 
1 
2 


Zotz. 


Tzec. 


nv 
‘ 


¢ 


” 


Zip. 


10 
11 


” 


“yyaour ayy Jo Aeq 


| 18 | 


18 } 


12 | 


” 


ney Sep aq} FO “ON 


“qyuour yo oul’ NT 


1 


Yax. 
Chen. 


” 


” 
” 
” 


12 
8 


” 


| Yaxkin. 


“yjuour oy} Jo Avy 


18 


| 18 


” 


| ney Lep ayy FO ‘ON | 


“Y[JUOUL FO BUTE NT 
“yjuout ayy Jo Leg 


ney Lep oy} FO "ON 


“yquour Fo eure yy 


“neipy Aep ayy Jo “ON 


“yyuouL jo OULe NT 


“yyuou ayy Jo SUT 


3 


11 
Kankin. 


Muan. 


8 
18 


” 


13 | 
a 


” 


Uo. 


3 
13 


“yquour oy} Jo Avy 


Yaxkin.} 2 | 


3 


neyy Aep oy} JO “ON 


BIOL. CENTR.-AMER., Archeol. 


>, 


gz 


D 


Cumhnu. 


18 


4 


13/13 


” 


” 


ive) 


” 
” 


13 | 


10 


” 


” 


ia) 


) 
ny 
/ 


18 


19 


” 
” 
” 
” 


3 
3 
” 
” 


” 
’ 
2 
” 


9 


” 
” 


99 
Kankin 

” 

” 

Fh 


18 
18 


12. 
9 


13 
1 
15 
18 |13 | 


Pop. 
Uayeb 


Cumhu 


3 


” 
” 
” 
” 
” 


” 
” 
” 


” 13 


” 
” 


13 
18 
13 


10 


18 


“nyUINg 
“qakesy 


6 [ure 


rf 
9 


OL een -quieyy 


L ss bby eee 


iS 

it) 

kX 
N 
wt 


“nyuny) G “xX 3 [A “UBUYL 


5 
ow 
o 
© 


“yyuoUI FO sue NT 
“yyuour oy} Jo Avg 
“YguoUL Fo our NT | 
“qyuom oy} Fo Ae 
*Y}UOUL FO ome NT 
“YUOUE Fo auIe NT | 
*yyuoUT FO oUIeN 
“YyuoU FO owe Ny 
“YQuoUL FO aUIeNT 
“YYUOUL FO OUUe NT 
“YyuoUr FO ou Ny 
“yyuour FO owe Ny | 


ney Lup aq} FO ‘ON 
“ney Aep emp} JO ‘ON 
*qyuout ay} Fo Avg 
“ney Aep oy Jo “ON 
“yyuour ayy Jo Ae 
“yjyuour ay} Jo Avg 
“yjuout oy} Fo Au 
“yyuour oy Fo Avg 
“yquour ayy Jo Aeq 
“qjuour ayy Jo Aug 
“yyuour oy} Jo Aud 


“ney Avp aq} FO “ON 
“neqy Avp eq} FO “ON 
“neyy Aep ayy Jo “ON 
ney Aep oy} FO ON 
“ney Aep aq} Jo “ON 
ney Avp ayy JO ‘ON 
neqy Aep ayy FO “ON 


‘ATIOAO LVAD ALYNOd- ALATA [AIOAO Hoy, 


‘UVGNATVO TVOISOTONOYUHO OIVHOUY 


on 
ee 


- 


‘eZ | ST 


Ss 
| € 6 
|8 |eL 
tly 
49 | gt! g | 
€ |Z 
8 ile 
el |Z 


+4 qyuour ze OTLB NT 


neyy Arp 043 FO “ON 


1 § 8 
8 Ay Ge 
xUq tc it 
|o) 2 
&|° 
° 
>| | 
co | B 
> @ | 
12 & | 
los aS 
| 6 : 
je | & 
| AF =) 
| a 


WIOAO LVEDD ALYNOLATLALA 


“IVAONUTVO TVOINOTONOWHO OLVHOUV 


[Ly ce] Lay [ican] aaa |saaaecaas] [aucune oueeacaa eae] ccs aD ec se ng Do 
e 8 8 iis 8 77 8 oe € o € “ € ZL . , rx SI 
a 1 1 us €I e el ie 8 is 8 H sane “ € 
dig | 81 8ST ‘oR | ST “nyany | gt s €I se €1 y el | 2 x 8 
"3 € € # € ‘qokeQ | ¢ ‘00Z, | SL "xX | 81 ‘uenyy | ST} Lb iy €1 
< 8 8 & 8 ss g sf € " € Z Gualite, UIyXEX | ST 
77 €L El a3 EL ‘ce 8 a3 8 ce 8 “ 8 fe} € 
2307, | 8ST 81 ayyuey | gT Seren | a © en See eralot | alg 
ss g € ie g ‘dog | 81 sXe SIT 07 «| ST xeq | 8t| 4 g 
c 8 8 a3 8 a7 g “e € a3 € e € S ‘OW ST 
“ce €L €L “ €L “ce 8 ce 8 ce 8 “ce 8 6 oe € 

002], | ST 8ST ‘uenyt | 8st - €I ae €1 a 1 y €l | en i 8 
a € € ‘ € ‘oO | BI “ULYXEA | ST ya | ST qedey | gt | » iH 
“ce 8 8 a7 8 a3 € ce € ce € iis € 8 BtChifa) ST 
(73 eT el 73 €L (73 8 “cc 8 “cc 8 “ 8 z L “ ¢ 
1X | 8ST 81 “xeq | ST is €1 5s 1 4 €I st elle rs 8 
e g € - € ‘diz | 8T TOM | 81 NM | ST mymny | st | 2 e €1 
“cc 8 8 “cc 8 (73 € “ec @ e 73 € ‘qokeg € L L “XU SI 
“ eL €L “ el “ 8 ve 8 & “ce 8 “ € z “ ra 
UIYXV A! ST 8T ‘qekvy | gt a &1 ie eI Ss el | v Hs 8 |9 8 oe 8 
pW |e g nyuny | ¢ 2407 | SL |p | ‘uouD | ST ‘wyuey | st} g@ | dog | et} OL €1 "RZ | ET | 
A (Ss) \) A | 4 A B24 A o| 2 A S| 4 A SB} 2 A o| A o| 2 Az S) 
§ & |e 8 & | 9 8 er || g & || © 8 | 2 8 & |) 2 E & |e 5 & | 9° S & 
o ° ° ® ro) ° ® ° ¢ ® ° ° © ° ® ° ® ° ° ® ° 5 ® 5 
Fh Lad Fy |) tat =) tee Fe | bP 5 || le | ee Eni lea Fh un = FR 
3 BD | o > | 0 Bb | o = || b | o Ba | o Bo | © Bb | © =e 
wll ey B oy es B © || fey B Ley B @ | us E Oa B lh fs 5 Paes B MS 
3 Baars 5 B | & 3 =} || 5 B/S 5 BT & 3 le | = BIS 5 Baines 5 8 
i Oo a fon ° ct °o ct le} SI ce [o) << ct io} ay ct Oo ct °o iam ° 
a B | b a 5 | b a 5B | > po B | b> a 5 | b> a 5 | b o> 5 | & = =i = 5 
eel Be! Si |e Pals ee | ie er || er | Es |S E 
aul lite “| 8 B 5 lee alee 5 5 
6L ST AE OL T TT oT IT 


S 
> 
™ 


[‘HTIOAO 


“ATOAO LVAD ALYNOATATA 


“UVYGNYTVO ITVOIDOTONOUHO OIVHOUY 


[HIOAD Hig 


g Seales “18 | Ov] oz | st | fut “qo | st “ULyUe ‘ Gl er 
8 Leer ice Stee RS IL e182) SEAS Ov, xeq | 81 
éL y €1 .: €L |g is 3 | 22 i 8 s € 
TOM | 81 ‘ON | ST mymng | gt | 6 oS He Uy |e IESE “ Seles 
g s g ‘qokeg | € | Sb] oz | st| S| “xeA | st - i el 
8 * {8 CPN AAG ee ee ads |36 "4a qudey | St 
&I ‘ €1 $ ls 8 " 8 |Ou “ 8 x . € 
“uot | 8T “ULULY, | ST © {SCP = | ere 0 So" ker r SRS 
g goon |ce dog I © | mx sts ‘vz, | ST i deal REIL 
8 wees (8 seo pe ces = “ts 16 SRS oe MND | ST 
€L ss &1 " Sor hey 8 Sul =e 8 ce ‘qodeq | ¢ 
| SI | ‘uen | ST i | sl | 2 Seen ere let ss €1 ¢ Sere (Re 
| g Saceats on | st| 9 ween | gt ;}s] wo | st sae clis 
8 S 8 oe Ree OMIE wea enamel ke arpuR yy aS 
at xe SIPEL Be SIME |k, Mae | Sante MIE ames is ‘ ‘dog | st 
ST xvq | 8T Vale | 2 lain | © le i Be 
€ S426 dz /st|e | wom | st) eel oe | st “YUNG S WG 
8 eS he e 18 |onl © le le il = le qoseyy “uea RL eer laL 
cig PBL [ee ee See ictz fe (Sars oS L 5 ©] on |st|¢ 
| ST ‘qeéuyy | st | 9 | “90% | et) B | woud | et | oLf-erteey| et: dog s|o| ais l2| az |e 16 
t= c | | 
® cules ® lo |e 5 alee. ® e | & 5 Wow |csel| ® Se | & ® lcs ® lo |) & ® roualerss ® o | & 
SS eee es Ee eee eS ES si es] 1 eel ee eis! Ss | els 2 [sl & 1 Sle) & | Ste) e 1are! 
Sele ele = leisy & /elel = | eleil | @ elal e ale (ee eedieess  Weecieeal 2 leeage 
B | 2 eV |e P| P| ge |g E ede oe ae 
6 8 db g 08 


i] | | | 
Git | eho) | SIE Ly Gs |) ie | 7 | GE @ S| Git | i SS 2h | GE) }8 |6 pee te Shala U0 | epecees |S), © ee ecm Saaties Se NS ete Fer 
| 
SL a € |e y € |G }| 40z | 8t] 2] ™uD | 8—| 6 J VIeM | st | LL) 8Z S ler eu “ Verte 2 WBE GH « «1 9 8 | 8 | SI 
| | | 
AE ~ Wg} Hl db € 8 |6 2 Se IS BT NS ch | eae) eleses | Cie a2 ee Ne) yl) 24 ONS eee || tye || Coys &1 | SL) 27 
| | | | : | 
OT @ er Bo) er en @ 18 |e Fi 8 |v = | 8-1 © | ee ¢€|8 2 |S OR) & 8 Su). 8. |e AGA I oa | fy 
GN PSC | SIL || CS |) Alsi) Ie |) 7 “1st |9 ss €.| 8 ~ 1 fie |) Coyhy| e S | SimtcAL he Wt is g je ie 8 |S oe A Mars 
| | 
TT z € |9 | -qdeqg |e | 8 | 270 | ST) OL] “xeX | SL | SL] urn | st} Lb | 77 | er eB < €l | 2 . €1| 6 ; 8 | bE] 72 
wey 1a LOM € |eu “ || B ~ (8 1s “le |e fer] on |er| 2 juxen|st|6 | wo |st| ti} aeter | erie ‘ SI | S | SI 
z 
@I e €L L “ec 8 e “ec 8 S e 8 AL “ 8 6 @L ec € L L “ec g el “ec | € z “ e v Z107, SI 9 EYE 
IT | urpuey, | 8. | S SWS | da re €. | 6 a Si) GE) * €L | by) 77 es 8 |e = 18 97 2 |8 |9 i 8 |8s ss € | OL} 7 
} | 
Or Ee SB |S ‘dog | ST | LL] IX | 8L| EL] 7 | st} ao] xed | 8t| wv | o7 “3 €1| 9 i «I | 8 e €I | OL 2 €1 | oL e 8 | Lb | OZ 
6 = 3 | eu) = Sialic ss SZ e € |9 2s 6 }/9/6 | dz |st|oLl PW | st} er} IK | 8 | L [yung | st} © &l |S | 6 
8 ‘ el | v i 8 |9 i 8 |s “ 8 |@p) * 8 | SL| 8 i 8 | fb 5 cae i i |S | aden |e | 2 | 22n | st 6 | 8 
4 | uentt-) 8t |e SSE OL el | ob” er | t S| Sts 14 4 8 |S ss 8 | 2 2 | 8 |6 a € | bu © € | eb 4 
9 “|e Jou on | sti ey |wprex| et) © | wo | st| go | aedey | er] 2 | 9 if €1|6 2 GI [eri ouy) Saltc = 8s |v i9 
g eee Spel |ee S18) 1S “We | 2 ~ 18 16 S18 1} BR) @ || ed | Sie Sp) ME) ee v Se (enys el) e | 3 
f © 1 ee | o le be “ ie fin © Ie led © Ie lele B ele 6 18 12 A (Sime f= Yo] eas (oe Gun Pts. o 1] fut Us: WS} Wa] Br] 
g ‘Xtq | ST} Ley“ Git | wl el |Z © Wit || 47 3 &l|9 | é = 8 | 8 - 8 (OR) ~ 8 | Sup. * SOaae : € j/e|5 
é ae Eg || ‘U7 |8l\7] PW | st} 9 ow | st} @ |eqamg| st | on! 2 * Gl || Als zr Sie || Th a sl|e SN NS SRLS 
r « 1g Io : € |8 - € foul) ™ € | ou qdeqg )e |p |Z oz, | 8l|/e | “X*A | 8E |G | “ern | st] 2 s el |6 e SL} BE} 2 
| 
06 “qu dey | €L OL “2407, 8 cA}, “TLOITS) 8 L BOTS 8 © ‘dog € SG 06 Vic g JL ‘OUT g 6 “XB | €g | L L ‘On. ST | £- “ULYNE SL c 06 
2 |ol4l 2 |/olez| 2 (Slee (Slaps isle aS Slee See Sea |S Ss" 25rle 
£ & fs) 2 AS) io) 2 & ° 2 = ° 2 = ° i) 2 re) 2 2 ° 2 2 ° 2 = ° = & 2 
8 vale 5 = le 5 sah 5 Slain 5 Sita ee 5 SI 1S 5 “I |S B SS 5 ule 5 Sire 
C) ° = i) ° Eh o ° Eh o ° Eh o ° Eh i) ° Fh ® ° Fh @ ° Fh ® ° I @ 2 = 
° me | gs ° no | cs io) a rss ° aD Gs c ino les ° eal leeds ° eal ares ° OW es ° aa Wace ° Pele 
& + | 5 a | a ee | — a+ | =o | Be & a+ | & Fp a] Fh a | Fh SS || ie Be S| 5 
Sia) EP Spal i Pe Sl Ee Ie a) Bo ss eS eS PoE Ses ea i ee eR yt as. 
Be PS ee Peer ee PE Pa BB pe SPS 2 Pe) SB Pee EL PERS Ee Pe 
a 3] aa 5 | =a BS =a 3 | b Ie 5 | & SB 5B | b& = i | =a 53 | b& Ess |i fab =e 5 | 
on © | oe = 2 a © Br | S| 2s SSeS aS | pj > S = = 
= F 5 Fe 5 5 A = = Woe leis 
6L ST UT GI Vas ST 61 IT OL 


WIOAO LVULO ALYNOL ALATA 


“UVGNGTVO TVOIDOTONOUHO OLVHOUV 


[WIOAO Hig 


61 €1 |S : Siar! a 8 |6 ss 3 Bh @ € | ©b| 67 Ss Be 2 € |v % € |9] °n | 8L| 8 | erEeA | st | OL! 67 
sr | ‘qesey | 81 | 6 Z Ge] BY) & SIE |) Sh) — ® el |Z i 8 |v | 8I ‘ 8 |9 8 |8 - 8 |Ou “ BS ewl  e eh en 
AD ss € | Eb] ‘279% | 8l | fo } “240 | Sl] w PUB) 8st | 9 * &1 |e | 42 # e.| OL] “ er} ou“ €l| 4 S 8 ie % ey || Be 
OL sf 8 |v € 1/9 - € |s es € | ov} doa | 8st} ee} oz} x | st] b | 2 | stile] xed | st] sg is el | 2 2 él | 6 | 97 
GT 4 é€1| 8 - 8 |OL; “ 8 |e * 8 |b i. Ss | Ge - € |g || = € |e] ‘hz | st| ey} tom | st) |u| sz 
tr | nqmmp| st | fb} é1 |b ze €1 |e 3 €1 |G - eo: || ws s 8 |6 4 3S bole @ 8 jen “ Sea ite; i € |v | 77 
er | ‘qekeg |e |e | 941 | 8l |g xeX | 8ST] 2 | “en | 8t| 6 cs €L | LL! &Z : eli/en “ el |Z? a el |v is 8 19 s 8 |e | ez 
or 35 BE 22, % € |6 ‘ 8 | bp)” € len} no | 8st} 2 | ez} sen | st} py] WO | 8t|9 | aetey | st) ge * sl | on; “ el | Sb] a7 
mE GS SB) Se eae tel [2 “NE 1S fae | Be — 8 FOU |e | abl Ae | ie Th) | ato) || he | a rae 
OL x el | 2% z el |v ‘ €I| 9 : &«l| 8 ss 8 | OL| OF = 8 |e 8 |b is 8 |e i € |g “ 72, |} Os 
6 ‘dog |81|/9 |] Tx | 81/8 Zz | SL} Obl “8d | Sl | Sb is Sei 1a we elle = €l |g rs el] 2Z % 8/6 i 8 | LL 6 
8 8 Opt =~ Sey) -© 8 |p care diz | 8t|g |e NM | 8l}/ 2] PK | 8l} eq f;rymsmp| sti re} “ Seer x &l|/Z|°8 
2 is 8 |- s 8 |e g 8 |g i 8 | 2 @ S16 12 i foes Fert pees € jer] tea |e |e] aL | stl} yi] 8A | st} 9 | 4 
9 é €l |g % sl] 2 is &1| 6 2 Gil PEW 8 | L| 9 = 8 ize y 8 iP s € |9 = €|/s ‘ € | OL 9 
g ‘on «| ST] @ | MIXeX | ST | pb] “WO | ST] EL) aekem | st | zg] 4 el |p | ¢ a €1| 9 : el | 8 8 op} See 8 pe 
t w eae € |z2 ¢ e |v a € |9 | 40z |8t}e ]7 | “70 | st) oLfereem| st] ail“ €I | b $ elle 2 el |g |7 
8 g 8 |v i 8 |9 2 8/8 . 8 jou * € | ob & e Se cs € |e |] dog | st}/g] mx |sti2] Zz | sti6 |e 
é SIE Ie) ‘i BIE CNY | = Si kcal een el |b 2 8 |e] ¢@ a 8 |¢ x 8 | 2 s € |6 ‘s € |b “ & | eb] @ 
T ‘diz | 8t| St} TOM | 8T| b | OPW | 8T| © | MIND] sT]| gS = Gl Vz = €1|6 s So) bo SiS ee 8 |Z Ss SS lpare | 
og | 40z |€ |e | wyD |e |g |uuey}e | 2 | aden |e |S | ozL | SL] LL] Os] “X8A | ST} SL} ee-W | st} S] on | el) v | UReA] eT} 9 | WO | st] 8 | 02 
z|eizl 2 [plz 2 |gl2! 2 |gs)2l 2 |e]? 2 |e[2) 2 |yl2l 2 lyl(zl 2 |e|2| 2 els 
See) Sere as | ee ebe A) sl 2 ee) eae 
e /ele| & ele) & [elel # lele| @ /2lE| | & Je] © lelel =» [zlel & [ele] & [Ele 
8 d vf g 06 
ATOAO LVAD ALUNOF ALAA [‘AIOANO Hig 


“aVANATVO TVOIDOTONOYUHO OIVHOUV 


“UVGNTVO 'TVOINOTONOUHO OIVHOUV 


HLG 


he iE TPP LEAL aaysccEciMet es he Tikit or aan |lomace S| <a aaeit i i SS sSsssastSssSsiness' 
Ge) 9 Ie | bY Ie (eh © |e |e i eekom fe ee |) ee | GO GF |) SS. TES | Seu Pe P@m) erica) & | él) b cease e 
Gehl S18 Ve SNS 7 ’ 18 1 S18 1 ~ TE OU Ge = 1B PSM Se |) eal ye tap aie ye IS) |) hes) | sr | 2 
| 
AL fs €.|9 f €«L |e Z i RO}E | ee Fie) 8 |b | 47 " Sate z 8 |S s cea |ey t € 6 7 [: haa 
9F | "240% | 8t | OL} 940 | SL | SLY Ue | St | L . Sie || is Sie ||) || Oe ‘ It |) 2 x «1/6 s 3 taal & Ah lie}  & | gs iz 
OL e |. cs € fle € ig) dea (Sih) sexe, er ier fen 987) Sr el ea sr ven)“ el | 2 © (glo er 9 
He) © 8 |S PEL hijo hey 2 eel soul =) Cemetery | 8 | QB aH oN Ie “le |v] dz |st/9 }] tow |st|/g] mw | sti on 
| | | 
&I ss €«l|6 CE By) © Git || yy 8 |z2? rs 8 |v | Sz 3 8 |9 is 8 is - 8 fom) © 8 Ileal 6 ie | L 
or | ez, | 8L | Sb] “X®A | 8L] eS | ‘euW | S| v s €1| 9 a €L| 9 | éz 4 Sit | OH | Sit | Ap) Seay zt 8 ie a By ey 
IL € |v Si € |9 3 € |S] on | 8t| OL urixex| st | Sb} 77] “Geo | St] b | ‘ake | stl eS g SIL |S} x el | 2 & &116 
: “ce " - | 
Or a 8 |s “ Si KO)L' es 3 (eu © € |]. S Fy | Oe a € |g & | 2] 70% | 8) 6 | uD | st} pip areey| st | e1 
(a3 e “ “ “ . 
6 is Sie || Ay) SIE || “s éL |e i 8 |g 3 || 2 1) 6 8 |6 || hf € |en £ le ‘ e ly 
8 | MX | stile] Zz |8l|/Sg |] “xa | St] 2 ss €l|6 3 el | LL} 8 2 GE | SY) el |Z ~ 8 iv rs 8 9 sh ilker| 
(Se 
A f 8 | 4 s € 16 “ 6 | bb} “Uz | 8st] er} om |stj/e|4 | em | st} wy | 24ND] sl] 9 eL|g ss ST ONL ee €L| SL 
9 sf 3 | Do - * 9 lop © @ |e a S47 3 € |9 | 9 = € |e |aea|e jor mm | et} eu} xen | si}. | een | stile 
G ee eL z “cc €L ” oe eL 9 “ec 8 8 “ce 8 Oo L G “ 8 z L “ € L “ € e “ g | Ss “ € L 
y |‘uryxeA | gt} 9 ~o |s8t|g] qty | stior “ Cire teoa ens ei | fw 4 el |e 2 8 |\>s s @ | 0 sf 8 16 es Slab 
g et 8 op) -© € ey © € |b | 402 | 8l/e | 90 | sl} g |S PF Upmey]| st] 2 Z el 16 4 Ge py SIE | opy| el} z 
é of Sia 2 Sine) a 8 |g - Sa e 2 = € |/6/2 aS € | vu doa | stl er] mx | sri z 27 «| 8l ip | Xd | 8l\9 
T “ €L Ss “cc €L yy “ eL 6 “ec 8 L LI “ec 8 el T “ 8 z “ec g v “ € 9 “ € 8 “ | € OL 
06 | TON |8T|6 |] PM | ST) LEE MUM] SL] SL] ZL | €L| S| X*A | I] vy | OF} VAM | eT} 9] on |8 |S | MEX] Ss | oL] wo |s | sil ase] sg | yp 
a 1ST] BS el ae ee) se Sie) a | ele SL Ss Le bs| e e sy Sl sisi at S/S) 
3 Shellie 3 Sd 3 B <I] 2 5 Ss oillee 5 SSH Es B Slee 5 ellis 8 SI |] 5 i ees am ssi lises 
Be eee Nee | Se a1 (eeu Pe co ee || Scie rc tea eel los lee SS ee] ea a Se SS ey] AI Gol] Se is 
& ct = a tH = a fan} gf & ct = & fam Ss <s Ge, > & ct S <a ct = <5 a S Ss ct = 
PSPS we eS ee Pe SB Te Pei Bo Pes, SS PS sl ES Peps os Pepsi ee ies. 
io) i) ° Bb i) ie} B © ° B i) ie} B 9 io} 8 i) io) 8 i ° B © i} 8 aS) ° s = 
eS fet) eB Pee Be ley eB Peay) BOE le eS See sey ie PE BS St Ek ee ee 
ee a || aa 5] b = Bb = B | ee B| & Ba B |e = B| be a 5] = 3) > Se |B | 
|g P| e ey iy Bol sy El Bl Ss a |S B | 2 |e |e 
rae fd z E “|e aalae Te We | te 
6L 8T AD OT ST T SL ray & IL or 
UTOAO LVEUO ALYOO ALATA [WTOXO 


6r| ‘ION | 8l |p} PN | SL) 9 fF YNZ] s.| ES s €1 | OL - €1 | SL} 62 eli b i 8 |e 2 8 |g a siz s 8 |6 | 6z 
ST ss €|s ‘s ¢ | ori qeseg |e | Sty oz | St) L | “X®X | 8L| © | sz] eerm | Sl |g os 61 | 2 2 €1|6 s Ge Go| & €l | EL] sz 
AE = SteRCAL ss 8 iL s ¢ |e & € |g + 8) 4 |) GE S 6 |6 ‘on | SE | LLY @xexX | ST | EL} GO | st} | | qe4ey | SL | v | Zz 
OL § él/e m él |S -: gs | 2 PW 1} ss 8 | LL] 97 “ 8 eb & ¢ | 2 eZ ¢ |v 5 ¢€ |9 ss ¢ |8 | 97 
Gr} “Mu | ST | 2 Feewwey| st | 6 oe €L | bb y €1 | Sb = 6&1 | 2% | SF ss cl |v 8 |9 s 8 |8 Hi 8 | OL ss 8 | Sb] oz 
TT e 6 | bb mu ¢ | SL} dog | st| 2% TX | 8l/ v7 BN | SL S) [WE Bkel | SE | S €— | OL e 6L | 2b ‘3 €L | L SS €l| © | 77 
SI = Sialic i 8 iv os ¢ |9 OTe 1G) cs ¢ | OL sz ss € | ob} dz | st) bt | fw |st|e] oem | st} g | ump] st] z | er 
al “ €1|9 s «1/8 we 8 | OL Semen Eu ltcAL :: 8 | | ee s sis ss € 1s i €f2 oa ¢ |6 | q4e0 |e | LL) ez 
Z| -X®X | 8E | OL] ‘#e"W | ST] SL] “ él] 4 ss s1/e€ : cial RSeleay ee Git | 2 ss 8 |6 Sie aL [ey SASL as Ql cs |i me 
OL s el 0 oe ¢ |e on 6] st] S Juyxen | st] 2 | 40 | st| 6 | or] aesey | sT| LLY “ er;euy “ el | 2% < el |v a 8 |9 | OL 
6 # 8 |g s imine! : ¢ |6 s Seely tel [eae € | eb eé ‘ € |2@] 2102 | st) v7 | “uD | St} 9 Perey | st | gs s €l | OL 6 
8 66 eI 6 66 eL L L 6e 8 e lL 6 8 z 6 8 v 8 “ec 8 9 “cc ¢ 8 73 g oO L “ec € z L ‘dog 8I L 8 
ys 7 |8t/eLnl X*d | 8li 2”? ‘i cL | v “ €l| 9 s el|/e | 4 es &L | OL us Aly | te 8 ijt ti 8 |e es €i/gi4 
9 s ¢ lv s ¢ |9 ‘dz |8t|e] TOW | 8L|/ OL] FN | 81] SL} 9 J myamp| st] Lt i Cure e S1kS s er | 2 = 8 |6|9 
G E 8s |S g 2 ow) @ |Z. ‘ @ io 5 ¢ |e |¢ |-aeden |e |g | zn | st} 2 xeX | 8t|6 ] wen | st} bey “ €1 | Sb ¢ 
Va 6c eL z L 6c eT L “cc 8 © 6c 8 S 6c 8 L Va “ec (@ 6 ‘“ € L L (a3 ¢ e L “ce @Q z ‘on SI v Va 
e yan SI e ‘quivy ST Ss “cc eI | LZ 6c €L 6 6c eL L L ge “ec | 8 | el “ec 8 z 66 8 v “cc 8 9 “cs € fs) e 
g sel “ le |e] zz | etl el vouo | st| en} ered | st| 2 | 2 Vertes || Slee || 2 Neale 8 Neclonl & 1e Tele 
I ce SRB = Seite = @ |e aan ECR ety, ‘ ¢ |9/7 | dag | st|e] mx | st] orl 2 | 8L| SL **d | ST} b § el} e | 7 
oe | RW | el) SZ yuqummp) el | py | ~24L |8 | 9 F X®A | 8 | BF VM | 8 lou) oe] on |e | aulormen|e |b wo |¢ |e |aedey |e |g] dz | st] 2 | 02 

a | y | es ee aesen 

7 by 

© os Fh 5 So os B o eS 8 S oe 5 2. er ® o es ® o Cs o o or ® S oe ® ce cs 

a io = =e a & = fon S — fon = <5 ot | = = fog & = fon = 2 ot > eS a+ & < ct Ss 

8 BS 5 iB |< 8 BY LS y 3 |e 8 B | & B Pane 8 Zs | 2 3 Ee |} 2 B BS I zs |S 

a 2 a a a Qu a a a a 5 a 

g B| 2 2 eS 8 a | € 8 B/e zg B|& g Bs 3 | g a | g B/S B B/& 

= SAS ES S (PS a B |S let iS 4 ae 5 q oe Se || 2s ® |= oa S || = Ss ole ct ° 

a 5 |b = B | b> oa B |b oa a) be a a) e = B |e = Bo] b = a | > a Ble = 2/ e 

|e P| E Pe P| = Be e |e Fle Pls Fs e| 8 

A = = a = | ¢ 5 Bf e 

L 9 g t 06 


‘HTIOAO LVAYO BHLENOd- ALAA 


“UVGNATVO TVOIDOTIONOUHO OIVHOTV 


[WIOAO BLOT 


| Pit | es € jet] az |stie2 | 61 
‘oUN | ST | b J uqunp| gt | oe i! «Ll |S it || 22 se 6&1 | 6 | SI : SEITE 8 (el © | JAG ‘ 8 |v : | € | 9 | 8 
2 € |S | qekeg |e | 2 | zn | st} oe | ‘xex | er] eel ‘wen | st! en! az iG el} 2 ‘s €l |v SW eS) «| €1| 8 te Ns) | Co ya 
f 8 |6 . 8 | BH) «@ @ |p) & € 12 s €& |v | or} on | 8t| 9 | wrxex| st} e@] 49D | st] OL] qefey | stl} ei} “ €1] b | 92 


€L el “ee 8 z “ 8 v “ 8 9 e 8 8 GI “ec € OL “ ¢ ZL ‘“e € L a re € *Z407, SI Ss cy 
HEM SEE |) VSO are ented! © jeijeiia@l) < fe lel @ tele] © je hell ™ dedi) oe le bs be 
rs & |8s dog | 8t| OL] x |stletl oe |et)t | xa | etl e | ez el | ¢ Gl ar || J €1 6 €T | LL 8 | SL] 7 


/st] bel ew | st | en} -nymng| gz | zg el ene ler 
“ (8e) “fete @ lela © felell © fe lanwl © fe leil © |e le « le |p | -qteg |e | 9 | eg, | et] 9@ | 7 


NTR.-AMER., Archeol. 


‘uenyy SI Z “ el 6 “cc €L L L “ce eT EL “ €L z OL “ 8 v “ 8 9 “cc | 8 8 “ ¢ fe) L “ £ z L OL 
s & | bb) on | St) Sup uppxex | gt | Sf | “we | st| w | ‘qesey | st | 9 | 6 iM 1/8 2 Sir || @pl| S|) GY) ee Dh 8 |©& {6 
| | 
3 Siac € |v ‘ € |9 u € |8 s € | OL! 8 2407 | 81 | SL} “49490 | ST] L | aryury| st] © Se KET] Y JE} 22 3 
i &.| 9 a 8 |8 a 3 fo; 8 |e 8 12 14 y € |e Be We eS Sem eGe| ea sods ST WE ah alo Nene Tale bnE ne 
Stel HE | CO] Sr} ey] €T | b ss él |e e &1 | s | 9 . 9 | 2 < 8 |6 - 8 | LL € | SL &j/2/}9 
= € |b ‘diz |stje@] tom |st\s ] em | st/ z | mymng] et] 6 | ¢ ss S| Bo} © ie | Sp] Shalte, ns Ke v s 8 |9is¢ 
a 8 |S e S | 2 is € 16 id & | bey qekea |e | euly | oon | et} ]] xex | st] vy] wen | sti 9 = | Si] - €L | OL 7 
“ec “ ‘ 
el | 6 2 1b © Ie lel © Ie lel] © te lole 2 Ne 16 |) 2 Vets | She loll an Wael epkerorlan | a be 
“quAny | ST e L “ €T z ‘cc €L v “ €L 9 “ 8 8 é ee 8 Oo L “ 8 ZL “ | 8 L “ ¢ € “ € Ss é 
* (8 |v | 99% | st} 9 | wy | st} e@ |uuex|stionl “ | er! aii z S| eel 6 lors Seance : Salih 8 16/7 
nyuny | g 8 ‘OOZT, € OL] ‘x8a € ZL] ‘ueny | ¢ L ‘dog 8. | € | 02 “oy 8S. |sS OUT, Sale) “XU 8. | 6 “diz €L | LEE “OW &T | SL) Oe 
| 
y wlo2a |olez 2 | 5 i: Z lolal 2 flolel 2 ilele 
© ° <a 2 ° <2 ® ° fe, g e |} & B ° ce FE ° OF 5 } OF ® > || OF ® ° = ® S <t 
So a0 || ge ce me || ge ° iohll es ° BOR es ° io os ° ao ill os ° POR res ° FR] ck ° Fe [et ° reall ets 
S| 6 S| 6 3 S| 2 Se =| 5 a S| eB a ee | ne S| Sy S| 5 2 | 5 a =| & 
8 Se Ee all Be SS LSPS ge Pe LS PS el Se el SS Sd) SEP ee 10s, 
2 (ee lee) 2 Tepe 2 ele 8 jele SS rey PSL PS Ie] hs a) 
Bede) eee a | Ee | OP fe Pea) Re el clei] i Sel ae het 
P| s P| eB P| eg P| F F | & Er || ie P| 5 P| e S| F =| 5 
e F = 5 | = e = (eel ie = F 
z 3) ee ee é SE 
6r ST Aje OL GT Will SI éL IL OL 


WIOAO LVAWO ALYNOF- ALATA [ATIOAO BLOT 


“UVANETVO TVOIDOTONOUHO OLVHOUV 


h 


7 
p 


BIOL. CE 


vi 


61 és gs |e i 6 |S ie B22 e ¢ |6 ] dog | St] LL] Gr] ™xX | 8T]/ EL} 82 | 8st | 2 xeq | 81|\ v0 = €1|9 & c<1|8 
ST ef Sie || J 8 |6 2 8 | LE sy 8 | €L rs SW C4 | ee is 6 |v S € 1/9 a ¢ |8 ‘dz | 8t| OL} ‘PW | 8t| SL 
ar | nymnp | st | tel“ Ste. os el | 2 a el | v % 8 |. 9 | 42 2 8 |8 i 8 |OL}, “ 8 | Zh @ 8 | 2 Care. 
or | qsen |e |S | 94L | sl | vp xuq_ | 8f | G9 | “un | 81 |} 8 a €L | OL| 97 ¥ él | ob se €1 |] L fe €Il |e sf 8 |g w 8 i2Z 
GL sf ¢ |9 i ¢ |s s € | OL ie ¢ |eu] on |est|e | er{ emer} st|e 7] wo | st|s | qedey | st) 2 ‘s €1|6 2 el] LL 
tT # 8 | OL * 8 | ofL ia 8 | 2 i 8 |e is € |g |? = S| 22 o ¢ |6 x € | LL) “299Z | 8L | Sb} ‘ueqo | st | zZ% 
SI ss €L}b ss eL/e z €1 |g "f el | 2 ss 8 |6 | & i 8 | LL 2 8 | SL i 8 |Z ¢ |v i ¢ |9 
er| ‘dog |8t| SG] MX | 8T/ 2 oz =| 81/6 xeq | 80 | LL 3 €L | Gb] a7 s Clee, 3 tl | 7 ‘f €1| 9 ss 8 |s ie 8 | OL 
IT ‘s € |6 6 | bb es € | er = @ Ne hiZ He || > || ae | tw |st|9 wW | 8. | 8 J eqD | 8st | OL * €L | SL 4 SL |b 
Or 8 | eL ss s ize ss 8 |v e 8 |9 _ € |8 | oF is € | OL s ¢ | guj qeseg |g |b oz, | 8L| xex | 81|g 
6 is eli v a ¢1 | 9 ee €1| 8s i €Ll | OL es 8 | SL| 6 re Q | = 8 |S Ms € |¢ % Gaz Y ¢ |6 
8 on =6| st | @ f-urpsen |} gt] OL} “490 «| ST | SEl aesem | ST} ob Si Sit) || & a €L |g et €1 | 2 Y 8 |6 ss a s 8 |eL 
4 sf Scab : Se 2 g¢ |e 24 ¢ |g 2407 | SL | Z| 4 uy) | SE | 6 Purmerey) sr | bey, “ €1 | €L i eI | 2 = tL |v 
9 se 8 |e ss 8 |S u |) 24 es 8 |6 ‘ € | bb] 9 3 | % Cae doa siacva |, axe SE "9 oz =| 8t| 8 
g i €L| 2 - €1|6 e €L | Le - €l | ©L ss 8 |e |¢ ia 8 |v ss 8 |9 S € |s i Ce cOL | € | SL 
if diy | gt | bb} ‘IOW | 8L| Sb] OPM | ST) J] euerO| st | v st €l|9 | 7 - €1| 8 s €L | OL ss 8 | aL a 8 | - ie gs |e 
g ‘s € |2 is € |v is ¢ | 9g | qq] |e | 4L | 8l] OL] e xeX | ST | SLY Weal | St | ob f el|e f €1 |S ss ee |} 2 
é ss 8s 19 y gs |8 ss 8 | OL is 8 | eo os € |b |@ ss 8 ie és € |g ‘on | SE | 2 | ubpxex | 8ST | 6 yo | 8E| Lb 
r = SLOW SE | €1 | b * 8s |€ a 3 ie} ie * SF iez if 8 |6 ‘ S | Cb 5 ea lol) €l|z2 
og | -aoz | stile | ueuo |srle |umen| stig | doa Jet} 2] mx | er] 6 | os] ez | er| eel xed | er/et) az js |2] PW |8 vy | on |s |9 
B Sales B els B “I le B SS 5 “the 5 Jl B “I |) B “1 B paa |ee 5 SI 
o ° Eh io) } ety © ° Fh i) ° = i) =] = @ ° = 2 ° Fh o ° Fe @ ° Fr © ° FR 
° ne) cote ° Ee ee ° inp los lo} lad Se fo} fan ioe lo} m0 a fo} ie fou fo} ban) te ° ind fae lo} Ee ct 
Be Sis ze Saallecs eo | 2 =| ae S| 2 ae ee ay S| es ae S| 3 ae S| FE a s| 2 
B ® a =} ® a 5 © an i=} ® au B ® eu, B ® ey, B ® ay 5 ® se 5 ® a B ® ae 
See | le | SB Tele & Perey ew Ve le B iSbe| 8 Vela Ss ele] 2 pele | 2 |e te 
Sopa) S eels | & jis] © fale! & Pale BS |i Be Pe Bey] Ee ee be ee || Gr Ee ie 
S| 8 | P| 2 Sales |S eo | P| 3 | 8 >| s |S 
| 3 = a = 5 = = = S Fe 

8 2 g é I 08 


‘ATOAO LVAUO BHLENO ALITA 


‘LVGNAIVO TVOIQDOTONOUHO OLVHOUV 


[ATIOAO HLL 


Po) 


2407 | 81/6 | ‘Wud | 8ST | LL] UPUey| 8ST | el ee ECT ec = €1 | BY | 67 = €I| 9 cs er|e = 8 | OL Wh} bea e 3 Me ty: 

8 (eu) ™ § |Z ms ¢ |v | dog |st|/9 |] Mx |s8t/e | sr] Zz | SL] OL] xed | st} el} * eit || I s el) € £1 |S | 37 
se Seat, ig 8 |9 Pe 8 |8s a 6 | OL) * & || abi 4 ‘i coalliae us GB |i yA an | S|] mW | st} 2] MW | SL! 6 | 27 
cs €1| 8 ss Sit || Op)  ~ er | eh ™ 8 10 i 3 | @ | 8 |S ss Sualez! cs e |6 if Sal (hi) 


oO 


‘ez, | 8ST | SL] “X®A | 8ST] L | SN | 81) © ES NASI ES) Ms Bit || ZL || Gis e €1 | 6 sf ce | hh se 8 | SL ts ole s 8 |v 


SE | 6 | WaxeA| SL | bb] Z| “WO | ST | Eb} ‘qdsuy | gt | eS = &1| V > €1| 9 x €1| 8 | #7 
€ | SL e 8 |e | Be 3 € cw. « le |9 | 407 | 8st} 8 | “4D | SL) OL] UNUM | SI | SL F7 


Zi || LH) SEI lyf el | % y 8 |v " 8 | 9 | ar i 8 |s ie |oOu) © [aly |e 6 | t 4 Shes tak 
Tue Wye | cA || A SHE I ge |) PSRee |) SHE |S) : €1| 8 ss €l | OL} 7 s eit | sb}} et || th i 8 © a gs |S & pe [Poe || yay 
a ¢ |9 * € |s 5 ¢ |oLl diz | St} Sb] Tom | 8T| b | OF | FIN | 8ST | © J uyumy) | sr | S ei er | 2 : €1| 6 : €T | LL! OF 
if 3 |Ou| ” a | eh © 3 2 s ge |e - 2 |S |G . € |Z | ‘q4en |e | 6 | ZL | ST | LL] ‘X8X | 8E | Sb] werW | st | 2 | 6 
~lelnl @ lale| © lealal © lelal & Isielell ®@ fe lel © [ejcu @ Je jay *& fe je g ligule 
‘urea | gt | G | “U9 | 81] 2 | aesem | st | 6 e €l | bE : €L | Sb} 4 : €L | 2 s 8 |v - 8 9 - s |s : 8 | OL) 4 
| 


‘ e |6 s SEE = e |eul 799z | st} |] | MID | sl |v | 9 | erry] st | 9 y €1| 8 : €1| OL; “ ete |S] er | L 19 


s a |enl © 8 |e se 8 |v ms § 9 os € |e |¢ “i € |Ovl doa | st) et] Mx | sr} t ez «| STE] Xd | Sl} gS | F 
| | 
ce el v “ce €L 9 “ €L 8 ce 8 OL “ 8 ZL Va “ 8 L “ ¢ € e € Ss ‘ | e Z oe ¢ 6 f 
JOM | st |S} MCW | ST} OL; TIM] st | SLE © el | b st el | © || s ‘ tl |S . 8 | 2 i 8 | 6 FR SLY | ee 8 | eb 
2 @ |p| @ e |- | qeden |e |S | 02 | 8t |G | X8X | 8) 2] 4@ | eX | 81) 6 se €1 | LL ¥ eI | €b ia el | 2 oe el |v \é 
cs ome s 8 |S - 2 e € |6 - S | bb 4 ys e jet} oo | er] ] |omea| sti 7] 0 | st] 9 | arty | st) Ss |Z 
‘uoy | er | 2 | uuey |] et | 6 dog |g |ut] mx |s |enl oz (8 |e loc} xa |8 |v |] dz |¢ |9 |] TW /& le | ew |e | orf mmo) ¢ | ZL} 02 
Se Polson Sle Se (Sle 2 (sla 2 lsle | ols | Se ea | a SS BSS a Se) 2 
= &|° = & | 9 = B | 9 = = | 9 = B | ° = &|° = & | ° S || Se |eeiee Was ES 
E vi © 5 Saat re) B pau ta B SS B SI B J lS B Ii © B NS Bile |ieecae lites 5B Neat] Ses 
Cy Fe @ =. Fh © on Fh @ o Fr is ° FR © ° Fh @ ° FR 2 ° Fh @ |; ° Fh 2 ; c => 
° J |) Ge ° ct ° ct ° ct ° ER ° FR et ° bey et ° lad ° aie lets ° etal | ars 
Fh t+ = Fh = =a Fh t+ & Fh er a FR as a Fh as = FR as = FR =< = FR ch S — = = 
B 8 | 6 B é | 3 B Salbes B ul lieess r=] iz | & fr) = | © 5 a || 8 EB | @ 5 = | o 2 = || © 
5 = fe = 5 Se es o |} a ela 5 Plt fe Cees Ep || 2 Whose 
g B/ 3 Be 3 El || 3 BI Sé = B/S = B |e 5 Be s a | & g B|é WN 5 
ot 5 = iS) ot S ct, iC} = S || ~ ay S | ~ = 5 : eS 3: li rt oo liars st 3. || 
= at a EL | iS Er Ee ie oa ee || i= oe ee || 2 oa | [e = a IS a ms || le Se a a lez ce ate || I 
lie ee |S alee P| e calle ell Eee |F |g ES ie 
6I 8T AL OL GI vai &T ra IT OL 


‘WIOAO LVUUO ALYNOTA LAL [WIOAO HITT 


“VANGIVO TVOIDOTONOUHO OLVHOUV 


L 
S 
6 


iy) 


nyurny) 


“yyuouL FO oUle NT 


“yquour oy} jo Aeq 


ney Aep oy} Jo ‘ON 


“Y}UOUE FO owe NT | 


“yjuour oy} jo Aq 


neyy Aep ay} JO “ON, 


“YzUOUL FO oULL Ty | 


lon) 
tl 


"yjuout ay} Fo Ley | a 


ney Sep amy Jo “ON | 


N 


BiGay Ag 


“XB 


© 


Oo 


“nyuny) 


‘qaieg 


“yyuoUL JO OULE NT | 


“yquou oy} Jo Avg 


“Y}UOU FO oULe Ny 


neqy sep at[} JO ‘ON 


“yjzuout ayy Jo Avg 


cL 
Vv 
8 
ol 
t 
zZ 
LL 
4 
9 
OL 
L 
G 
6 
cL 
v 
8 
eB 
° 
2 
Pe 
> 
f= 
2 


“qyuoul JO UB NT 


“yquoul oy} yo Avg 


neyy sep ey} JO “ON 


“yyuoUL JO OULG NT 


“yjuou oy} Jo Av | 


ney Aep oy} Fo “ON 


“yyuoUL JO OWMBNT 


neyy Avp oy} Jo “ON 


*yyuOUL FO oUUe NT | 


“yyuout ay} Fo Avg | 


yung 
‘qos 


neyy Lep oy} JO “ON 


“U}UOUL FO oe NT 


~weypy Sep oy Jo “ON 


“ATOAO IVENO ALYNOF ALAA 


‘AVGNATVO TVOISOTIONOYHO OIVHOUV 


[aIOAO BIZ t 


61 8 |8 ‘ & | OL « © ety) € |b mn OY) TOL AIL |p RSE he JE |) uCfoy [ese GS) Georg espe | hy &1 (et 61 
8T e Sila cAL | eee 8 | L s s |e os 8 |S SL || le = € 16 Ee Tach fy [ae SB || © Ne il) wu, st vy | SI 
Ar | "wyury | gt | © SW eehe |) ler yi NEG SE el) NS eS WG he OS a de eg ey )s |e | 4 
Ho 8 (S|) eet TSS || mx fen) bY) wa |W eL| sa |arie loll © lela) © leelo]| © larl@ll @ Men lonll © ls | eu] or 
or % 8 | LL a s jew “ @ || as € |v a € |9 |e] ‘dz |st\s OW | 8l}/ OL} FN | SL | SL] mymnD) st) 4 SAS) ge 
I : el | 2% vs 8 |p “ 8 |9 8 |8 a 8 | OL| 7Z st S |e * gL ey € |e | atten |e |g | mL | St) 2 | 7 
&r | ‘uenyt | gt | 9 és €l|/ 8 ze sl / ory “ SU | BH, SL} Lb | 62 i: 8 |e 3 8 |g 8 |L eee |e iG “ € | EL s7 
er) * |€ {Obl on | 8st] sufmixex| st] - | wo |st|e ]aeter|erig jez] “ j|erl az BoE UA GE Teme e TONED NE cc Seal (GeD| pe uae ll uel eran ker 
IT = 8 | L % € le ce eis @ Q || 2, a € |6 | 7] 740Z | 8l| LLY “yD | ST | SL| ue | st | fy ie elLiv ee LOL Rm iene 
| 
OL iy el | gS 3 || A e 8 |6 as SALE: oe 8 | ©b| or i Caalite: wy @ W472 ss € |9 | dog | st} e@] xX | ST | Ob! oz 
GO | eser | ie | © ae el; bby “ |erjeny “ &1 | % 1G 2 1 @ “ 8 |9 8 |S ss SB PON tS cst 6 |b |6 
| 
8 a € |€bl] tz |stj ae] tow |st|e] oem | st} 9 | “4quNp9| gt | e | G1 SEF OL Gi) 4p| & St | eg 3 - 8) So ie 
dh e 8 |v & € |9 2 € (8 sé € | OL} ‘qeten |e | Stl z oz, | ST | b XBX | 8 | € | ‘urn | st} g ss CIE || 22 a &1 | 6 |} 2 
| 
9 “ec €L 8 ve 8 OL “cc 8 ZL (73 8 L se eg e 9 “ee @ S “ € Ih “ | € ine ‘on SI LL “UL XB SI £L 9 
G qedv yy 8L| ZL “ el L “ elie “ &L |g “ 8 Ll ¢ “ 8 6 “ 8 LL “ lg EL « € z “ | e vy i¢ 
Va ss € |e 207 | 81|G ] ‘uyp | SL | Z J uryuey| st | 6 e SI |] LL] 7 a €1 | ©&L “ €L | 2? eS &L |v i 8 \2 ie Skea 
g A Sia: rs 8 16 fe cal ai} fa € |©n] doa | st) ele Nx | Sl |v 7 | 8L|9 Wd | 81\ 8 se &l/Ony el Sb 
e st ei | BO} © 8 jer “ 8 12 4 8 |v si 6 |9 /¢@ & € |s = € |ou € | Sou “az | St} b | ‘OW [st] eS |é 
r | ‘nymnp}| gt} z te el | vy es «119 oe €1 |e 2 8 |OL| 7z ss 3 ep) |) p : gee NBR ES a Se |i 2 | Z 
06 “qadng € 9 “OOZT, 8T 8 ‘XUN 8ST OL “URN YL SI ol ‘on €L L 06 “UD[X®B T €L £ ‘WD €L S *qeivyy EL | IL *Z}07 8 6 “uel g LL 08 
| 
a B 7 | & — » - | og A ay 
z On lmnce B Omics B o/s z oMlimcs z qe. || & 8 e || & 3 omic: ® ey | ® ei o ¢ | 8 
° Pd os ° Te et ° Ino | cs ° Ino |] Gs ° Ino |} ce ° ER} ek ° in|) Gs ° ao || Gs ° [Peed | Pree ry | 
ae S| s a S| F Be 2) Be S/S ae S| e BY | 5 = S| Be S/F oo Nteaoy tEy S15 
B © a B ® oa B ® ray B ® (ay i=} ® on 8 @ | A, B ® = B 2 x 8 1 |} es B @ | a | 
3 B | & 3 BH |e 3 a |e 3 =e] g Bea 8 =e 3 5 |e 3 BIS SP eee 3 B | & | 
ES 3} + @ || = ct eae. eS S | = = e || St o | 4 ot oe | 4 = me || Sh lot allliaes + ° 
oe 3 / e re 5) - ae S| & oe 3/2. ea B |e o 3 | > > 3 |b Be 3) > a at || |e Se PEE i | 
| 5 P| F EH I P| eB | 3 P| s P| BS | 2 | 3 P| g | 
6I 40 OL GT TT. 8ST ér II Or | 


WIAD LVAD ALYNOF ALAA 


“UVANATVO 'IVOLSNOTONOUWHO OLVHOUV 


[WIOAO BIZT 


6r | qekeg |e |b | zn | st} e | 8X | 8L] SG |] een | st] 2 i €L | 6 | 62 x SE LB GE | Sh, €1 | Z 2 8 |v ‘i 8 | 9 | 6r 
SI fe e 1S ef Ged i € 1/6 ‘ € | bb} 0 | 8L| Sb) sz forex | st | JS | WO | st| v | aedey | st} 9 y €1 | 8 ‘s €L | OL sz 
UE zs 8 |6 5 SEU = S-Soy = 8 | 2 > € |v | 47 e € | 9 2 ¢ |8 2 € | OL] ‘2307 | 81} St] euD | ST] 4E | Zz 
OT ie €1 | &b ‘ Slee e el | v7 2 €.| 9 i 8 |8 | OF SS 8 | OL a 8 | ob ‘2 8 Ib s eke € |g | oz 
or| ‘dog | 8t|\v] Mx |8t|9] %Z | 8t| 8 xeq | 81 | OL “e €L | Sb) ST S er | b is «lL |e i eI |S € gQ | 2 o 8 |6 | 4r 
TT se € |s g¢ |OW © € |e © 6 | - ‘diz | st} | 7] TOM | 8l|S ] eM | st] 2 | nyunp! g1,| 6 ss ee) LB) €L | eL| i 
ST ss 8 | ob s 8 |b % 8 |e me 8 |G < 6 || 24 | Be & |6 % € | bb] qekeq |e | SL] oz, | et | 2] -xex | etl py | ez 
Bil ss er|e os €L |G s er | 2 ze €1 | 6 a 8 | Lb @7 o 8 | &L S 8 |2 2 € |v es € |9 s € |e | é 
Z| og | st] 2 }wrxex] st} 6 | ‘y99 | st] LL} qesey | st | Sb -s iy All Hae us el | v S €1 | 9 a 8 |s ; 8 | OL os 8 | SL| ZZ 
OL ss @ | ve ie € | eL us € | 2 # € |v] °2449Z | 81} 9 | or] “ouD | ST | BS [uryuey | st | OL # €1 | ob = €1 | -L €l |e | OL 
6 s gs |\z s 8 |v gs |9 ‘f s |8 € € | Ob] 6 is 8 | su & € |b | dog |egt|}/ ©] mx | sti s OA || SE || 2; |) 6 
8 = €1 | 9 e: €I | 8 €1 | OL e SL | il = 3 | 2 1s StS s 8 |S Me 8 | 2 rs € |6 : e | Et 8 
dh ‘diz | 8t | OL] ‘1OW | ST | SL] “em | ST | b J uymnD| gt | © 4 €l |G | 4 i Sie || 4 4 €1| 6 s 8 | LL . 8 | SL iS Ses 
9 a coalae is oe 1 ss e |G f-qedeg |e | 2 | 02% | st | 6 | 9 XU | ST | Lb} uenyy | st | Sb} “ Cimlee S cl | v7 el | 9 | 9 
g : 8s |g s Q | 2 is 8 |6 e | bt “ € | Ll ¢ is € [2 3 e |v 00 6} 8t|/9 | peA] st} 8S] 4D | st] on 
t ss €1|6 : Sey GU oe er} erly “ gs |\2 es Siete ld 5 8 |9 3 3 |S Ce SOUL |ie aes @ iho Chalets 
8 2907 | 8T | Sby MyD | St | So Muy] st | vw 2 €1|9 a el] 8 | 8 *s ee) ©) gr || eh Bg. 12 Fe Seale ‘ 8 lee 
Fa eS e |v ¢€ |9 a ¢ |8 dog | gt) OL} I™X | 8T | SL] 2 oz =| ST} b ‘xtq | 8t|e €1 |S by Si || 2 es el | 6 | 2 
T Ss gs |S $s g | OL a gs |2eL es Cal ‘s 8 3 | i ¢ |g ‘j e|/2] 2 |st|6] tom | st] LL) ‘oem | st] en 7 
08 “00ZT, €I co L XB €L L “UBD TAT €L € “Of” 8 Ss “ULYXB 8 Zz 06 “Yay 8 6 “quae yy 8 L L Z407, € tS L “usty) € A, “UL Ue yy € Vv 0G 

ee Pella | eet Sseial | seas etal) < ee ld: eee feo fecal lee Ble fel 8 tethelh & Weel Bo the del) 8 1S le 

° IAD ca ° ine) a ° La ct ° no) ct ° ino fon ° ino iow ° ie tb ° lag) ct ° Ino t ° Be t+ 

ee =| 5 a es || & BD S) ee ee Ba a S| ee a; S| 5 a |e 2 ee | Be |e ne ep | 

B Balle 5 Bales 8 Bulg I Banas: B Biel 5 ond ae E lS E S| Ss, 5B iS |S E © | 7S 

S) BH |S S 2 S @ i 5 | © S 5 | & g B | 2 S} e) | & 8 B | 2 g B |e © 5B] 2 

5 5 & B B 4 5 B S B = iS eB ‘= = ER 3 a EL 4 ee 5 Ss I 8 a = 5 a 

ees Be SS ee PS BR Pe ell es POP el be Pe el Be eb ps) ee ee ee |] i see 

Eales Eales el calleet Se || P| es B | 5 Bae eo || Bel is 

Fe F e Fe = = e 

9 g if 06 


‘ATOAO LVAD AIA ALALA 


“AVGNYTVO TVOIDOTONOUHO OLVHOUV 


[HIORO HLT 


Tea A Ts yd JS ST 
61 “e €L Z ve €L 6 “ee €L L L “e 8 © L 7 8 z 6. “ee 8 v “ 8 9 oe g 8 o | € oO L “ € z L 6I 
Sf | 82 | 8ST) LL] 3°X | SL} SL} een | sti a? el | v7 s €1 | 9 | sz s €L |e er} On “ js jet “ | 8 |b “ |s8 | © | 87 
AE ¢ € | 2 if € |v e € |S} oO | sr) 8 Jerxex] st] OL! 4z}] “490 | st | SLT qedey | st | 4 oy el |e CWS “ €1 | IL, a 
Ge! 8 le |e 6 13 |e “| 8 |Ou © |e | ebl % |e |b lel] & |e |e “|e |S | oz | st} 2 | wo | st] 6 J-urquey| er | LL! 97 
GI i SE KO} ee Git | pl} @ it || 0 “s 8 |S : 8 |g | o2 s 8 iz iz 8 16 "s S| CG) Se Wee yet) S— 18 | ee los 
| | [Pe 
ie || WC Sit ph ‘UZ 6} 8l}/S}] Xa | 8t] Sg e €L | 2 % €L | 6 | 7 Y €L | LL i SE Sy} 8 |\2 | 8 |v |}8 |9 | 77 
| | | | | 
6 re Sis ‘ S| i is 6 |6] ‘dz | st) en} ew | stlenl er} oem | st} e |-aqmng| st | p a €1| 9 & €.|s Sere OW nsz 
61 4 8 |6 is a | aap & 8 | en) & €|\z2 a € |v | er as € | 9 | q4ea |e | S | 902% | St} OL] “xen | 8ST | Sb] “unig | st | b | ez 
IL = GE || @p © Tallee, s el |v sf 8s |9 as 3 | ©-] ae 3 lop © @ lepe © e | fh ¢je MS Sel KE} el yy 
OF | UNXeX).8T | 7 | “42D | st | 9 | ‘qusey | st | 8 es er} orl “ €L | SL OF ss €L | b ; gs |e gs |S Siz me. | 8) eG (O7 
6 ss ¢ |8 ss Cole 6 | Sb] “2107 | st) b | ‘ueup | st | & | 6 |myuey| gt] Ss ie St || OL i €r| 6 s CTA EY | aes €L | ©L| 6 
8 SE CiL | ee 8 | tL S 3 | 4 € |S fs 8 |Z Weg s € |6 | dog | st] bb] mx | st] er} oz |erj]e| xa |stivls 
d “ el} © é €l |g Geir If Ss le le : 3 | ul 2 8 (op 8 | c s € |v € |9 ve & |S | 4 
| 
9 ‘om | stl z OPM | St | 6 J mymng!] gr} Ly Os €L | &L s Gir || SF | @ £ el | v oe 8 |g = nSam (ke = 18 | OL 8 | gbig9 
| i 
“ec “ec °n 7 | “ “ | “ 7 “ | 
g g |p & | eb warn |e |e | %L | st| vw] xeX | 81/9 |¢ | wen | stl} e €L | OL Sie || GL lESTAIBE Siepenirg 
| | 
if 8 | 2 e 8 |v Hs 9 i € |s ee 6 | OL! 7 i € | ou] on | St] b J eaxrex] st |e YO | 8L}] S | qvsvy | st] 2 | 7 
8 : €1|9 i €l|s s SmROlL e SualcAL 8 Ip ie ss 8 |e i 8 1S = SB |} 22 s € 16 eeleGunlubab ine 
& | ‘voy | St} OL; eee] st} sil“ el | b elle ae Gr] S |e e el | 2 = 8 |6 nS Sis | LL | HI PE) |e Pd fc Ke 
u “ep ~ (8 | 2], We [ere] S| Wx | sr 2 || we fel e |e || sar fering] © SLi Ely ~~ | elie imeea Rea te PASE |e 
06 | ‘X®X 18 |g ]cuenm |g | z oN |S |S P UrixeA] e | pe] wo |€ | Sr] os | -qeéeye}e |e | dz |stly] row |st|/9 | ew | st} ge |-uanp] gt] OL! os 
b iT b i> 4 i ti ia = Sr | i aoa — ; fea 6 — - 
s toiel so lela) ss IShal & lela 2 |eoye SOS |S a Sey) sr Seb est st Sill at Wis st 
Ee el RENE) Spe ee eT Se ey ips SRE.) Aa Lelie! (erie lemite Jest iPS yh da [SS 
) o| & i) o| & ® ° SA © ° es © ° ee © ° A, ® o | 2 ° = 2 o | wo Ss || 
o as ° ct ° al Vara ° OR ter ° et es ° Geo} ick ° ct, S RO || Ge 2 = S| es pis 
= | 6 Be =| 6 2 S) 5 2 Se |e 38 S| F Be Ss || ie S| F ne S|) eH S| 5 | 22 |] SI 
B ° re i=} ® =e g ® on, i=} ® a B ® (Si B © a B © a 5 ® au B 3 “ 8 | e | = | 
Bt B | & 8 B | 2 g Be 3 5 | 2 g Baie | B | & 3 B/S 3 BIS 3 B/S Beoae eee eal 
+ ct ° + } ce i a } a is) SS ° aa Ss (Sr = > | 5 = 
P B | a ee |e oe B | > > S| > = 5B | = 5 | > = B| > = 5 | > > cea (eal ce onl ecaleeall 
P| g Salles a |e calect er || Bs a || P| s F | Ss Pls sale 
2 = = = SS lge gla z F = Ve 
ciel, me : Uo aeal f dees! Peale 3 Zn (ee Salle _ | 
OL 8 AE OL GL Vas $ 6r II Or | 
eee ee ee Fe eee ale [ree ae et | PP ee | || ee es Pal] 


WIOAD LVEUD HALA ALATA 


UVANUTVO TVOINOTONOWHO OLVHOUV 


CHIOAO HUgT 


el 

ig € fb ‘ON | 8L | & | apxeA| 81. | SG | “4 | st} 2 | oF | qesvy | st | 6 cs €T | LL e €l | &L ig €1 | 2% os 8 |v | OL 

ss 8 |g ca 8 | 2 - € 16 Bu € | LL} 72 - & | ©b} “2792 | 8l |} Sf] | 940 | st | pw | enuey| st | 9 sf 1 | @ | 42 

€1|6 e 8 | Lb 8 | e€L ag 8 |e | e 8 |v ia € |9 ss ¢ 18 g: € | on} dog | st} atl rz 

xeq | 8.| €L él |Z ts €L |v s €I1 | 9 | &7 s €.| se , 8 | OL i 8 | ZL ei 8 | -L s 8.1 | Ge 

= € |v ‘dz |st|/9} TM | st} Se] VM | st) OL! ez | myung! st! ot ‘s €L | - ce él |e €L |G e 2h | es 

i 8 |g a € | OL e (1) tl) = & L | 7] -q94en |e |e 9047, | 81 |G XBX | 8l| 2 | UVM | SL | 6 fe Sie | (hil isi 

us SE | CA 8 | tL i sie S 8 |S | Oz a g | 2 2 € 1/6 % © | tel” € (Sn en | sr | gs | 04 

“qedeyy cae € ee €L S a3 €L Z eé €L 6 6 ee 8 L L “ec 8 € L “ec 8 z “ 8 v a3 € 9 6 

ss 8 | 2 27407 | 81 | 6 J “F4D | SL] LLP eUey sl | SL) s & €1 | Z a cl |v s &.| 9 _ «1| 8 2 8 | OL| 8 

eee OM AUME eee Se EN san este lee 8 a? [4 | ee SE) ©) We Pore || seg eon) eer Geen) eel 2 

66 el z “cc 8 v 66 8 9 (73 8 8 9 a3 € Oo L 6c € z L 6 € L “ g e diz, SI S 9 

“nyu SI 9 its €L 8 ce €L oO L ee €1 z L G “ee 8 L “ee 8 € ce 8 S “ 8 Z “ce g 6 G 

‘qekeg | & | OL} °4L | 8ST) SEY “X®A | ST | b | caeuw | sti e | 7 ‘ | €1|g¢ €l| 2 ce &1|6 €L | bb 8 | SL 7 

iS Bo, a € |e 2 € |g * @ I |e ‘Oo | SL | & PY SIXPA| SE | ELT “490 «=| St | ef} qedey | st | gf ui elle ls 

% 8 |S z 8 i 2 5 8 |6 % 8 | LL] @ - 6 ial 2 8. || Se) ell ay, “ € |9 | Zz | st|e lé@ 

“MIU Sy 81 Z 66 €L 6 “c eI L L 66 €L © L 6“ €L z 1 “ec 8 v 66 8 9 66 | 8 8 ‘“c 8 O L 6“ ¢ z L T 

‘uenyy | & | pe} “dog | st) ey} Tex | stl z%? ‘eZ | Slip | xX*d | 8l|9 | oe] “diz | EL 8 | WM | &l|oLl oN | et) fu} mumnp| er | p | zn |s |e | 02 

ae pk = R - = : pe Seed 
® ° e, ® ° S ® ° es ® ° es ® ° OF ® ° or ® ° a ® o | ® ee |) ® eo | & 
° io es iol}, 38 ° Fh ° lad) es ° Fp ° Ino |] cs ° ind |) Gs ° im || os ° ret ° ee Bet 
Fh + | & a a | & Fh a | & Fh + | & Fh es Fh a | = sy + | & Fh a | 7 a+ | Fh se || Jer 
Se oO ia oO =e io) > oO ob o ion oO =a oO ioe ® = oy =) i) 
EB OS ies E Seas 2 @ |) E @ {ey EB ® | E | ex E eo) ea E @ | ey E OOH) (4 E ras 
ee TB |S) BE Seles Be eee eee pee a eS 2 EIS es ele Pele eee 
oe Be & a] a S| bf = 5 | - Bile = B |e & B | a 5 | b> = 3) - a a] 
aH fas + ar at G — + + on fax iso 
Pye Pe es: P| Ee PS |) Ss =| & P| BS | a ale 
= 5 sole: A Sales We alge ules Se = 


“WIOAO 


“AaVGNGTVO 


LVAO AIA 


TVOIDOTONOYUHO OIVHOUV 


CHIOAO IST 


‘ATOAO LVENO ALA ALAIA 


‘UVGNYTVO 'TVOIDOIONOUHO OLVHOUV 


rf ¢ |9 dog |8t/S8 | xX | 8L] OL] 282 | st} et] xea | stl Le | ez < elie ue €1|¢ f SHE || 22, is | €1|6 sc 8 | LL 6Z 
s 3 | OL) 8 | cl 3 |) {3 e € |e 5 € |S |} sr] dz |st| 2] im | st} 6] VW | st} EL} mqump] gt eL “ I | 2 | sr 
73 €L L ce 8 e “ec 8 S “ec 8 LZ “ 8 6 LT “cc € L L 73 € EL “ ¢ z ‘qodvg ¢ v ‘0aZ I, SI 9 LI 
URN ST S “ eL JL se €L 6 “ec &L LL “ce €L EL OL 66 8 z “ 8 v “ 8 9 ce e 8 “ ¢ OL OL 
e € |6 ‘of «| SL | LEY UIXCX |) ST) EL] “W90 =| 8t| So | aesey | gt | p | ez = €I|9 SS &I|s S &I | OL SS 8 ZL « |g Dez 
- 8 |r * 8 |e ‘s & |v e € |9 e € | 8 | 7r] 40Z | SL} Ob] 4D | ST | Sx] apueM | ST | Lb ee clae ss Sl |S | ¥z 
“ce €I v ce 8 9 “ce 8 8 “é 8 OL ee 8 ZL OL ce € L “ g € “ g Ss ‘dog | SI Z xX SI 6 eL 
xeq | 8t|@ s &T|/ OL] * 5) 4] st} Lb 2 el | © | er 5 8 |S * 3 || 22 < 8 16 SET § | ©L| a7 
| | | | 
= € | oul ‘tz | st} 4 TM | 8t|e wN | 8] SG | MymIND | ST] zZ | ZT . €1|6 ‘ I] LL iB €l | L See Seale 8 |v |Z 
‘ SaaS a € |S : || 2 e € |6 | 4p |e | bb) or] cn | st) en] sex | st] 2 | were | st| v SECTS €L | 8 | o2 
“ er] 2 " 8 |6 8 | LL - 8 | SL te 8 | 2 16 s Caer, . € |9 = ¢ /8s on | SI | OL} urixex | st | etl 6 
‘quivyy | 8ST | LL - €L/ SL Y Giaine, St el |v 4 8 |9/8 se 8 1g rs 8 | OL Y 8 | SL Sa cea ap > SiS 
“ |& |S | 0z | 8l| 7 | ‘woud | 8L| 9 J eHUey| st |e “1 Sit | OLY & ~ |e ey & Perit = el | © cL is eS ek 
SB le |e 6 le le © 18 |OU] © |e Tell ter |eelt fo || jx lerle || waz larle || sar lar eal S « ler| itis 
“ eI OL “ce 8 ZL “es 8 L “ec 8 e “cc g Ss G, “ee g L “ec € 6 “ € L L “diz, SI EL ON SI z c 
Bil ftetite) SI L “ €L e 6 €L S se €L LZ “ 8 6 Va “ce 8 L L “ 8 EL “ 8 z “ @ v “e € | 9 t 
qeken |e |g | ot | st) 2 | ex |st}/ 6] wom |stiut “ €l | Sb] : &1 |Z el | v7 “ &L| 9 o 8 | 8 Se Seok 
| | | | 
he OSG) = | 8 PBB) S Ne (Sb) © Ts es | Wa ees |e ES GETS || ae) eel a | were foOu)] 2 ee) 8 har) yy fe 
| | 
“ 8 | Sb . Sialuc i: 8 |v SS 8 |9 a 8 |@ lz 4 G jou * 8 (Sh 8 || f 707 | 8} | wu | st) go | Fz 
‘dog | €l|/ 7} Mx | &T]9 v7 |/&1|/S8] Xd | el) orl mz |s8 | eros} tom |8 | - |] om | 8 |e |-nymng] sg |g | ‘azz, FS Pe | Shu ts | 6 | 08 
— ae — — ee ee | | eas —s ——| — 
3 bb > _— i — - 
Ss ieisi os (eis & Leis a ISla)| BTS) e Se igisl s (Shel es pshel Ss isis e iss 
ss Ul elke B Se | Poul, eee I eCINo a SS | Se Bl 0) et eset aie os ia llsste hes Be aiid Fa asst lbs 5 st |] 
® ° Fh D ° Fr ® ° Fb ® ° Fh ® ° Fh @ ° Fh ® ° Fh ® ° Fh ‘ ° tae 2 =) 20 
° ZO || Gs e 22 | gs ° RO | gs ° Osos ° Ind | Ge ° Beret ° eects ° teal les ° Feo] et ° el et 
FR fay a FR | ce 5 FR ae lee FR a FR = ler Fe =) = Fo Se = Fe = | a Fh raat = ha = =a 
B ics) au B | © a B i) a B ras) ay B i) a B i) a B ro) Sy, B rc) Ss B i = B rc) si 
BSS eee EB PPS Pele BR Pee eee SE Pe) Ser) Ise 
Bo Ee ee) EE |] Ee Tt os] ee SB ie Se Sse ee ey a Pe le 
o | aa P| B e | Bl s a |S ae |) | = S/F || S| 
5 - A A 5B 5 = i\ee | | = | 
6I 8 AL OL GI a eI ST II OL | 


[CHIOAO IST 


r., Archeeol. 


, 
a 


BIOL. CENTR.-AME 


SS) SD = pei |B | Bl pS Se esitles, > 18 PB GE SS ~ AS | BG) 18 Leh) 8 18 he “1&4 a7 | Ge 
‘dog |8T|€] MK |8tT|/SG] Zz | st} 2] xd | 81/6 Set LE) eel 9 = 16 euler see (ila tz, er SEAS ~ Ne SE 
ee eae ee 2 AB LG “|e bey “ |e jel az jst} 2] | zz] iow |st|v] oem | st| 9 | m4y=np| gt |e TABI OB) Ss STE |) AD ie 
s Famed no (eee 8 1 ony 8 |z~ i 8 | P ss & |9 | 92 al KEES e € | on} qekeo |e | eet 4h | st} 4 xeX | 81 |e | 97 
FSI = BE 2 2 1S | IBLE] 9 sO TOR)" 18 Le @ Ie ph 2S ARS A See FSS ES: Pe a | Ge 
‘on | 8} 9 | uxeA| st} eae] wo | st} or; aeten | st) ee} “ jer; b jz} “ |&tie PS |S) neal S en |e! “2 | GE} = 4.8 Ibu ve 
= ESOL os Ssh sia 2 CRS | 2392, ) BS) | sre Cem FSIS ues | BTS = SLL EL * Cie ese sl | Z% | &2 
eer ae Gle lob oF Aaa fe Sees. AO PR NB Spee 8 TS Se Sp) Bea | One |) ee PEI 4] P84 | Git | ©) | Ge 
5 el |S _ Bley " sl/ef ~ Sie | RB) 8 | eL| Iz - 8 |Z # 8 |r s € |9 s B 1 = € | OL 7 
‘diz | st} e] TM | St} tL} FN | ST) Srp e4=rD| st | zf ‘ &L |p | OF § &1| 9 is &L| se ‘ 8 jou “ 8 |p| % a IP | Oe 
2 Sebi > = €i2 m ¢ |v | -wten}e | 9 | 4b | st) e | 6 xeR | ST] OL] UW | st] sty él |b i el |e i el] G | 6 
eo | Seeley, EAN AE) WS x 8 | OR) = € | eb 8 = 8 (Pe . SH || NOY SIG ep) | ES) SE JE || WEI) |p HE 8 
Sse | = fecloul 8 ene Vee ie lela iets en) ee ee) ie ils he en 2 
“407 | SL | Sty “M4 | ST] p PVM) stje] ~ SE ep) sl] 2 | 9 e SL G |) SE Eo) = Se eies 8 iz = 8 |v |9 
& 8 1S zs 8 |S 4 S| 2 |) We jer] S |) We | Se woe OBZ | SI e1| xeq | 8l| zg si el |v 5 61 | 9 rf esl} 8) ¢ 
‘ Seal 3 Se Ge |e a pol & 8 | ent 8 |e ly = 8 ap |) ™ € |9 ‘dz | st|e@] OW | st] on} NW | 8st | aul 
S| Bel eo Gee es te Se ea) PO at ea el ee ene 
ovL | 8t| eg] X8A | Sl] v | BN | st |9 = Bye) 1 S| OL} @ eee ey) 8 erin seers pS H = 18) "e 18 | ee 
ager B(°S) > (B28 “ 1¢ |ou} on | st] ep ueex| st} b | 7 | wo | st} e | ay | st) g S| Sie SVEN = SIN LB 2 
mx |s jon] -ez |s jeu xea |s |e] “tz |e |e |] tow |e |S jos] mW fe | 2 fm} e | 6 |] 47 | st | LL] “M4 | ST | SL| Mee | sr | jf | 02 
“2 |e/2| 2 [ele 2 2] 2 ele 2 ee |? lela 2 leis) lel] © ele 2 ele 
Pol abeaio ee baal 2 label 8 Tels & lale E fetal 2 (ela @ Vala e tale = iala 
® [ele] & fel el & |ele] & jal el & | |e Col ee Weep mie eceelGe Mee Be lees Wee Wee | cos ee een cess 
Bee) Bee # Tete BLE lel e Tele ere eae eh 2 lees eel 2 tele 
P |sie| F |ele| & |e/el & |elel & lale P late) @ [ale e-lelel @ |elel| 2 late 
|e P| PLE Pie F |e a a P| Ee an ans 
6 A 9 g qT g ia T 06 
“HIOAO LVAYO HLA -ALAIA ['ATIOAO ONG 


“aVQNHTVO IVOIDOTONOUHOD OIVHOUV 


2407, 8 | uruey 
ZL 
© 

myn | ‘i | Tl 2 

qokeg 


nypoIND, 
qoke 


“quiny 


| 
| 
| 


“UL XRT 


“ 
| 


© 


IE “nyuiny) 


is) 


| LL ‘qaiey 
z “ 


i) 
& 


‘wen | ST | 
| 


Saar || (e 


x 


“UL]XE J ‘qudeyy 


Oo 
= 
= 
iy) 
= 


“UL UR Y 


‘dog 


© 


1 


dD 
re 


“yuo ay} Fo At 


“yyuour ay} Jo Aeq 


“Y}uour vy} Fo AR(T 


“Yyuour oy} Jo Any 


“ney ep ayy Jo"ON 


ney Aep 944 FO “ON, 


| ‘neyy Aep ayy Fo ONT 
“yjuour Fo aure Ny | 


“YpUOUL FO VULB NT 
“YQuour FO sue Ny 
“yyuour FO sulle Ny 
“Y}UOUL FO 9UIGNT 
“YPUOUL FO OULe NT 
“YJUOUL FO oUIe Ny 


“yjuour Fo ome 


“yjuour ayy Jo Leq 


“neqy ep ey} JOON | 
“yquour ay} Fo Leq 


“yquou ay} Jo Avg 


| 
| 
| “yuou ayy Fo Leq 
| ! 
| neqy Aep oy3 Fo ‘ON 
| neqy Aep oy} Fo “ON 
| “ypuour FO awe Ny | 
| “neyy ep ayy Fo “oN 
‘neyy Sep aq} Joon 
| ney Sep ay} FO ON 
| ney Aup oy} JO ‘ON 


| 


~~ 
ns 


WIAD LVEDD AIA ADA CATOAO aNG 


“UVANUTVO TVOLSOTONOUHO OLVHOUV 


WTOAO LVAD BHIAT-ALAIA 


“aVGNUTVO TVOINOTONOWHO OIVHOUV 


Ss 
XR 


[aTOAO 


61 e See) 2 ¢ |eL} no | st] e | eeeen| st} vy] 0 | 8t| 9 | 67 | ae4ey | st] 8 ss €1| OL] “ el|/ ony“ €l |. ss 8 | © | 62 
ST 3 8 |2% “s 8 |v Ee € |9 § € |8 a € | OL! 8z i € | Sb} 2497 | 8ST] -L wy) | SI | © furyuey | 8 | S a GIL || ZZ || Sie 
At 2 €1 | 9 S €1| 3 ye | @B| -% S} | ap PW (b ||-2ae s 8 |c SS € |g SB | 2 € |6] dog | st] Lue) az 
OL ovz =| 8ST | OL] ‘X8d | 8T | ob a el | 4 re elie ¢ &I |g | 9F = el | 2 mt 8 |6 ¥ 8 | LL ss 8 |eL ¢ Cai 
GI 4 € |b = 8 |e ‘diz | 8t| sg PW | 8st} 2] PW | 8t|} 6 | sz yuyu] sti gp} “ Sil |) 3f}} €l| za ws eL| vp B 8 |9 |G 
tT ss gs |S siz s ¢|/6 is SEE = = ¢ len 77] seg |e | eo | zn | 8l| 7] x®x | 8t| 9 | ‘wer | 8ST] e ff €1 | OL| 77 
SE ie €1|6 ‘ Cite EAU eee gs jer “ 8 |Z s 8 |v | 8 = € |9 ‘ € |s w SOU COAL SOM STs Beas 
er) ‘yep | St] EL} aesey | st | % s &L |v 4 &.|9 s €1 | 8 | 27 % 8 | OL ‘ 8 | eL 8 iL < sje & S| || Br 
IL se é |v = € |9 | 7992 | 8t| 8 | “4D | ST | OLP VhMPM | St | Su} 77 s Sat - elle 4 €l |g el] Zz § 3 || @ 4 ae 
OL es 8 |g e 8 |ou “ eee S|) 4 € |e |or}] doa | 8) Gg | Mx | 81] 2 27 | 8l|l6 xeq | STi Lil “ €l | ©} OF 
6 73 €L z L 73 €L L 73 8 e “cc 8 Ss 6c 8 L 6 “ g 6 73 € L L “cc g © L “cc € z “diz SI v B 
8 oe | ST] © | ™ymMND] ST | S a el} 2 og €1|6 ss el] LL] & ss SN tay Saale iB 8 lv os 8 |9 se elels 
A, S € |} 2] -qekeg |e | 6 | zn | st] LL] “S®A | 8t| EL] ‘werm | st |] | 2 ‘i el | v7 i SE || tS) || Se ro =} ss el} oul “ 8 | abl 4 
9 Slain & € leu “ ¢ lz a ¢ lv o €lg|9o 0 | 8T} g@ }ereeA| St | on} wo | st} gpl arse | St | yp fe elle |9 
g se ellz fe 8 lv ie 8s |9 x 8s |s x 8 | OL ¢ iS raul Cealay « € le € |g | 7497 | 8l| 2 | ¢ 
Va UlLyUR yy 81 9 6c €1 8 66 €L Oo L “cc €L z L “ec eI L Va 66 8 © “ee 8 S ‘6 8 L (73 8 6 “cc g L L Va 
E e € |oul ‘doa | St) op} xX | 8st} 4 27 |stie |] Xd | st|g | eé ARSE | « €1|6 a eri unl “ ellen “ Selecules 
é 8 iL 8 ¢ le + €f1¢ o Cale? io € |6|é@ ‘dry | St} unl TW | Sl) en) eM | St} e uN] st] py s &l|9 |@ 
I 0 “cc el S ce 8 LZ “cc 8 6 ee 8 L L 73 8 el i “ce € z “c g v 6“ g 9 “qakeg g 8 daZJ, ST OL T 
og | ‘uenyy | 8. | 6 ‘on S| ST | LLP ersten] eT | et] geo | et |e jase | et | py | of] 40zZ |8 |Q9 |] wuD | 8 |g ]urmey|s | on} dod | | Sb] mx | € | Lb | 02 

a lelel 2 (Sslel 2 fSlel =e. sepe lfelal [2 leer ae Sel alelel 2 leleal 2 lele 

5 & = 5 & = 5 cil [a 5 & = 5 & = — & 4 5 4 = E & e 5 & 4 5 Sale 

(o>) ° Ea oO fo} Eh oO } — oO ° Eh o ° Eb oO ° Eh oO ° Ee oO ° fb a) ° m5 Las) ° ER 

°} ee eres ° ea rer ° ined |) es ° no || es ° ned |} es ° ao os ° LO Whe os ° tai ree ° lao pes ° ae) || ees 

24 & | 5 a S| oe =| & ae |B ae es | se S| ee ae =| 5 a |e ee S|) e ae S|) 5 

B OF | es B 2 || 9 2 oO | ||” B @ || (5 E o | a E @ || 5 E Oo] 3 © It a5 B 2 |) Ss gE. Cea ras 

Be (ele Bee 2 ele B Pele] B EIS B 2 8 LEIS eB eel os ela & Pale 

Pe) eis) Pope ie) F Tele) Fee BP || ee SE |] EL elf RP ee I fea tee ts 

& | s P| s Slmes a | Ss ee | ey Bales S| E | Ss Be) eS P| S 

= e Bs e = 5 A = e e 


aug 


RQ’ 


urn | 81 | 7 ss &.| 9 OL; “ &I | Sb] 67 ss Sine S 8 |e = 8 |g o, il 24, a € |6 | 62 
. € |g] on | 8] or L | qedeyy | st | & | 87 el |S ss el | 2 “ €L | 6 t 21 Gy) = 8 | &b sr 
: 8 |e“ € |b S i € | 2 | 4c] 40z | 8) 6 | “99D | ST] Lb} weuey| st] en} “ gl | 2 + et | | Zr 
‘ GIL || & x 8 |g 6 . 8 EE) Oe])  ~ Gey) 8 IZ a & |v | doa | st) 9] PX | 8T| 8 | 97 
xeq | 8 | 2 - &1|6 ert“ S| SG | Be s 8 |v 8 |9 re 8 |8 s € |Ol] © € | SL} SI 
‘ 8 | By) Wy | Gi |e vy | yang] 8st | 9 | 77 el |e s Fi || Op) © Sit || A) B11 0 = 8 |e | 7 
of @ |e s € |v 8 | qden |e | OL] sr] 4L | 8) SL] ‘X®A | st} L | 80M | sT| © ie el |S a &L | 2 | S72 
c, €L| 9 2 8 |S Bl] Senate e 8 |e ‘ € |S i € |Z] on | sr] 6 | Ue | S—] LE} ez 
qefeyy | ST} OL] “ el | ft r3) s 8 |g | Zz 7 8 | LZ ss 8 16 ‘s @ rn) © Q tsp € |e | 
% € | Lb | 449% | 8lle LZ ss €1 | 6 | OF vs at] Eo) & elj}euy “ &1| 2 S 8 |v = 8 |9 | or 
Z 8 |S ie (|) Ph LL] ‘dog | 8T | EL} 6 WSS | S| 27 |8liv | Xd | 81/9 . el 8 * el oF 6 
‘ €.| 6 s 8 | LL z € |v | 8s Fs €|9 i € |8 ss € | oul “iz | st | ft] ‘IOW | 8] b | 8 
‘nymny) st} ery “ &1 | 2 9 8 |s | 4 2 8 |ot * 8 bebl © 8 |b is i > ols hs | 2 
‘qoken |e |p | 2b | sl} 9 op] © €l | Sn] 9 ss el] 4 i elle zy €l|s se tS 4 8s |6|9 
as e |e “ € |on lL on |8t)/e)]¢ JUBA] st} g | WO | sl} z | ade | st} 6 SW ee a) el | €b ¢ 
° 8 jet © 3 Hl fi S HY Q | JL 1 es €/6 - (8 || fp Me € | en] 7497 st} z ‘uy | stl} py | f 
“Wet | 2 el eS 6 “18 | LL * 18 leu, @ ie ie ee San lai ae (9 34 | s @ |s 
‘dog |st| 2] ™x |st/6 ra) ae el | 2 | 2 ss el | v €l| 9 = €l |e s 8 ol : | 8 zu 8 
SG 8 oe vy) tz |st/9|7 | TM | st |e } NM | er} OLPmmnp) sr) et * er | L Seer re | 7 
on |8 |e | erixex]s |v | ‘W0 e@ | 70z |e |onlos| ogo |e | eufuemer|e |b | aeten le |e | mm | st} og | xex | sti 2 | 08 
ab ielel 2 Lele & lela = ele @ [ele Se BS ey ee ey ee] ee 1s ys 
Sele 2 (lel & ele) & Peel ele ey We Vela = lee eileen le |e = lela 
GL 8T ST vas ST or IT Or 


“HIOAO LVEUO ALATA 


“IVGNUTVO TVOLOOTONOUHO OIVHOUV 


[HIOAO aUg 


6I “ 8 OL “ 8 Zk “ 8 L 66 8 . © 66 ¢ S 6I 7 ¢ LZ ‘cc ¢ 6 ‘qoke ¢ LL “094, SI eL xeq 81 z 
81 : el |b : &l |e ASE |\sS it el] 2 & 8 |6 | sr S 3 BB 7% 8 |SL Se €|2 ns € |v : € |9 
uz\ og |est|g |uppex,| st) 2 7 wo | et} 6 | adem | st] bey * €L | Sb} 27 4 el | 2 2 el | v S 8 |9 ns 8 |s S 8 | OL 
OL a € |6 se € | Le es ¢ |eL me ¢ | f | -449°Z | 8L| 7 | oF} “UD | 8L| 9 JUVE | St | eg €L | OL 4 €l |) SL 2 €L | 4 
GI “ 8 el “ 8 z ‘“ 8 v 6 8 9 “ € 8 cL “ @ OL “ ¢ ZL ‘dog 81 L "Xx 8L © OZ 81 S 
tT “cc €L v “ €L 9 ‘é €L 8 “c eL O L “ 8 z L TT “ 8 L “ce 8 e “ @ S 66 @ L “cc ¢ 6 
er| ‘dz | st} se] OM | 8T| OL] FW | st} SLY eqD | st | Lb i €l |e | SF €L| gs ss el] 2 a 9 |e G aera G 8 |eL 
a ss Ce EAL es Cala i e |©& | -qeteg |} e@ |g | zy | 8t| 2) sr] “XexX | 8E| 6 | Urn | St] Le - &l | ©L s &l | 2 =: cL |v 
IT 8 |e :: 8 |S gs i2 s € 16 i € | en 7 “ Sty) ¢ lz ‘on =| 8t| py | VERA] 8ST} 9 |] ‘WO | 8L) ge 
Or © el] 2 i &l| 6 i Sit | BB 8 |e * 8 |g | OL si 8 17 ss 8 |9 ig € |s z &$ |on € | SL 
6 7407 | SL | LLY “40 | ST} SLP e2eM | st |S S el |v a €l| 9 | 6 s €1| se ss €l | OL 2 8 | 2eL a 8 | -L i sie 
8 8 We 35 Cele, a € |9 ‘dog | st| 8 TX | 8l | OL) 8 wz | 8—| Zbl] X8d | ST] iL el |e i €1 |g eS Bit || 2 
ue i 8 |9 $ 8 |8 is gs | OL se € | SL = Sg ee ss Sts “ e |g |' &z |st|2] TON | 8It\6 oN | SE | LL 
9 66 €l fe) L “ eT z lL ‘6 EL L 3 ] 8 € 3 8 Ss 9 “ | 8 L “ 8 6 “ g l l “ @ el “ € z 
G d94], SI L XU SL © UBNY], SI S “ €L L oe €L 6 G 77 €L L L oe €L e L a3 8 z ee 8 v oe 8 9 
VA i: € |g = €|2 5: ¢ |6] on | 8T| eb} exer | st | en) 7 yo. | st| ze | adem | st | » 2 6. | 9 ” el | 8 i €L | OL 
g ss 8 |6 s Slave = 3 apy © & 12 = &€ |v |e & le he 4 € |g | 74°Z | 8L| OL] “240 | 8T | SLY Shee | st | b 
é # SE | pie” el zZ es el |v 8 |9 8 |g |é Bey Woy) 3 Ieul 2% Ie BNE | Be All 
| Se GE 92 || eA HE) |) Bee GE = co) el | Sb) SN eB i el |e ie 8S, F || 4 TINGS 
og |ursex|s |e] wo |e | onf-qese |e | fel iz | sti 4 PW | sl |e | oe] rem | st} g J mumMD) st| 2 | ZL | et| 6 | XeA | &T| LL] Ue | €L | eb 
peo _— =] ae | ee [es fase SS pa eeieeese [Per Se 
© ° FR i ° Fa @ ° FR fo ° FR @ ° Fr © ° FR © ° Eb ro) ° = ic) fo) FR © ° FR 
° toa ets ° ied es ° Pel eg ° Ind |) Gs ° Foote ° ind It Ee ° Inst |. Ee ° no ly cs ° Tash os ° Foo) et 
2 |e ae S| e ae a = |e ae a |B = aa oe =| 5 oe |e a ea B ae |B 
B o a B ® a B @ a B © a B ® a B ® a B @ a B ® a B wo Qu B © a 
° » iS) 2 ° i) ° © ° ry ° 2 ° Fy ° » ° 2 ° 2 
2 fei Bele s&s (BIS & lei B Tails Bee eile sail sees ese elec eee Ps ee 
Be ee ts || Peel || Be ite|l. Fe Pele || Fe et ie BA its |) Pek ote ee IS S| ee Ea a SER 
|e Bales ei ei Bo | 5 | 5 a | 5? |e: Bp | F |B 
= | = “|e alee (3 pale pale he = = 

6 8 dh g vA é 06 
‘TIORO LVAUD HIAW-ALAIA ['HIOAO 


‘UVGNYTVO TVOIDOTONOUHO OIVHOUV 


HLP 


61 € |e = € 
SL e Siz! 2 8 
BEN IE TYP Bi 
OF | WAX | ST} S | wO | st 
GT e € |9 s g 
TT. ss 3 |@h| © 8 
SI a | er L - &1 
ér | ‘TOM | 8} SG ] VM | st 
IT ef ¢g 6 g 
OL # 3 yl 8 
6 ss el | v ss &I 
8 wou) | 8 | @ furyury | gt 
y # 2 || yl Be g 
9 ce 8 ie ie 8 
g 2 €L| 2£ &1 
t XOX | ST] EL] uenyy | 81 
8 a Cualite e € 
é ss 8 19 a: 8 
r 5 Si op) @ &L 
0B “ORT 8L L xe qT 81 
a falelh & |e 

® |el/e] & |e 
Seles 5 

Pile] = 

a 
6T 8T 


oO oO 


oO N 


| “neqy Aep ayy Fo “oN 


| | 
‘ 6é |Z] dz |st|6e] tom | st} eel ez] oem | st] St} ammo} gt | ~™ = SL |v Ge eG) f el | 9 | 62 
= 8 | be) @ ey © § |G | Se » e |v | tp }e |9 | 7~ | st) Se] xex | st| on} ‘wen | gt | aul sz 
SG alle I a le ee) ae ee ta 0s eel ONL eeeetceeen| ool Gra | een rE eee eed 
qedey, | gt | 9 G e1|s8 s €L | OL! 97 s €l | ob se 8 |b - 8 je Z 8 |S uf g§ | 2 | 95 
. € | OL] 2307 | 81 | SLY “MouD | st] Lb | gr poruey| st | © e &1|S iG €l | 2 of 1 | 6 - €1 | LL) 7 
Sesh UE SNS Ve Se Sa) Se ee |) ee eS |) se eV BN aA Weer) Soke an) ce ia 
5 WSC SS WT Sg Gee GIB ee et) Teele ea ee hs in 
myung | gt | 6 & ee Ay) © €L | &L| ez s elL| 2? 8 |v 8 | 9 < ANS) - 8 | OL éz 
‘qoSen |e | ent 2 | st| ea] xex | sti | 7] eexm | sti 9 " er | 8s “| 81 (OW Se |p ea | yell [hi] ya 
i € |v sf @€|/9 iy € |8 | OZ a € | Ob, ‘on ST | Sb) Uryxex St |b yO | 8} e | qesey | st! g | or 
Sie le % Ie foil © Ie |eale Neal f ster Galpers aicesGnlem ce Culley) Ione neiirenltn 
S  leeleg, eit || fh s eE S18. i €1 |G Ge | 2 Gece Salt Cea (SS 72 Sele boas set a en hes 
‘dog | sti¢e I"X | 8l|¢ 907 | 8L | 2 | 4 ‘x®q | 81 | 6 i Sie |) GB SL Se) =e ss lke sLilv |Z 
| | 
= Selle Se Neca) SNe | BBO ie € (en) dz | 81/2] lM | st|p] ew | st} 9 | -nqung! gt | g | 9 
‘ 3 | Bo} @ 8 |e; “ 8s |e|¢ ‘ 8 |v ‘. € |9 Se mInS 8 “1s | onl q4ea | ¢ | etl ge 
7 &1 | 2 4 el) v o &1| 9 | 7 Ss €1| 8 Me Sea ONL ae 1] AL sae Ge ey “ e |e 4 
‘°N | 8T |) 9 | UAIxXeA | 81) ef WO | st/orl)s | aesen | st} ep &1 | b eacialees ee arag y 8 |/2/8 
| 
a € |ou “ Salve: S 8/2 le > € | | 4492 | 8l} gq | “uD | St} 2 Juryuey) st} 6 - €T} Lb & 
“ec 8 L “cc 8 3) “cc 8 Ss T “cs 8 yi “ce € 6 “ € | L L “c | € © L dog SI z I 
| 
uz |er}s | tom jet] 2 | oem | er] 6 | os} 74m! er | pi} zn | 8 | en xen (8 |e] uw 1s |v} NM -| 849 | O68 
g = ° B = z B “ s 5 | Ps 5 | = 8 leases |e 8 | S 3 Stellar 
Eb Fa o OF FR Leo) om ER oO os ER i) a ee i} } a lets Q | OF re r) 2) hh 
<a ct S = a s os Gy ise <5 ct & <5 ct =) <5 | = < ears sj oh ae S 
S| © | 5 Salas S| o =e |] S| 6 S65 =| o 
B @) au B ® Q B i) a B o a B @ a B | © Sy) B ® ay 5 ele 
° re) © ° 8 © ° ® ° re] p ° 8 » ° | xy ° lox 2 S 6 = 
Ss fois & Peles || & ele ee ESSE Ee SS es BE BPN) Ee ER ey BE eh 
a eS) ee PL eel Ee i dl ae tee ety Westman | (Milla | |e ceae tet || >|] eee TRE YS Sec era) |e 
er | ee | B | 5 e | s |e || |e ir [ey | Fl Be 
iF [ee leas lige ees iF "Us alae =e | 
= SSB pe AE NE pes s 
Aje OL GI TT ST éI IT 


WIOAO CVHUO AIA ALAA 


“UVANATVO 'TYOINOTONOUHO OIVHOUV 


Or | 


[‘HTIOAO HP 


“AVANYTVO IVOIDOTONOUHO OLVHOUV 


wz |st|6] 8d | Sl] bb # €1l | SL 4 el | 2% e €L | v | 62 i 61 | 9 os 8 |8 re 8 |OoLl “ 8 |e “ Sih | Ge 
G ¢ lev sf ¢|z az | st\v Pn |s8t| 9 | eM | 8st) 8 | sz} ™qmMD) gt | OL B ee | sy) eI |v a elle w 8 |S | sz 
“e 8s |v ss gs |9 : ¢ |8 2 € | OL ag e | fel 4z] qeseo }e |b oz, | 8L|/€ | “X®X | 8l) SG |] UenM | st | 2 ¢ €1| 6 | 42 
3 &L 8 66 €I OL “ec 8 Zl 66 8 L 6é 8 © OL “ce € S 66 € ZL 66 @ 6 ee € LL on SI el OL 
‘yap =| St | oe} asus | st | 4 es €l |e i 61 |G me I | 2 | 9 Ss 8 |6 oy 8 | LL rn 8 |€L & @ |e af € |p | 4 
& ¢ je e e |g | 0z | st} 2] ‘490 | 8T| 6 JUTE | St | LL 77 is el | &b a €1| 2 z el | v s él | 9 § 8 |g/fz 
ee 8s iL es 8 |6 2 & | be a SaaS ee SB ies} ae|| the | He || 472 mx | 8.|9 wz | 8l|g xeq | 81 | OL = &L | SL| &7 
3 €I L L “cc €L el 73 8 z “ec 8 v 6c 8 9 8I “ g 8 6c € OL “c g ZL 66 ¢€ L “diz, SI e aL 
eM | St) SY e8umNO | st | v “ €1| 9 = €1| 8 ve €I | OL| ZZ e SG \ehl @ gs iL sf s \e sf 8 |S f B |i) ae 
‘s e |g | qseg |e | ge | 202% | 8tT| OL} F8A | 8T | SL] U2 | ST] b | OF so el |e a él |S s se) 72 is e€1|6 s 8 | LL] OZ 
sf 8 | OL s € | ob 5 € | sf € |e is € |S /6 ‘on «=| st] 2 J errxen |} st | 6 | ‘420 | st | ebi qedey | st | eL és el |Z | 6 
i el | gs |e 2 gs |g 5 a || 2 ss 8 |6|8 S € | bb 6 |/eL e ¢ |z ue ¢ |v |] 77 | 81/9 /8 
‘ulpuey | 8. | G fe €L| 2 s €1 | 6 3 re “i &1 | ©L| 4 zs 8 [2 s Seal 3 8 |9 - 8 is < € | Obl 4 
a € |6 ‘dog | 8T| LL] mx | 8L/ Sb] 82 | 8l| eo] “**d | 81/7 | 9 ss 61. | 9 ae €1| 8 zs €I | OL z €1l | SL be 8 |b |9 
8 | eb ss ¢|2 ss ¢ |v ss ¢ 1/9 e €|s|¢ diz | gt} OL} ‘OM | 8 | SLY “OPN | ST | b Yam) sl} Se f €l|S | ¢ 
BASE 7 SAT IEC) PS “18 | oul, © (8) ably erence al SS Te «|e |e |qefeo |e | z | 2m | st) 6 | 7 
“URUYL SI 8 6é el OL “e €L Zl 73 €L L 66 €L e fa) see 8 Ss “ce 8 L 66 8 6 6 € LL “6 € eL g 
5 e |zp) oo [esti ep jeer] st) e | wo | at| gs | ater | st] 2 | 2 3 €1|6 x €L | bL i ce se 8 |e % 8 |v |e@ 
i sie iY @ |¢ 55 Cee ie € |6 ss € | bbe 240% | 8L | Eb} V40 | 8L| So Pewey| st | vw 5 él. | 9 os €l|/SiT 
xeq |et|z] az |3s |6o | tom |8 | LE] OFM | 8 | Srp s/s |S | os] 4L | sé |v] FFA | | OT VW) s |S ‘dog | 81| OL] "xX | ST | Sb] 02 
Se Sey Sees wes sis 2 (ol 2S a) Sa Pe PS ss) Ss iei\2 
B SSeS 5 IG B 3 |l-@ B Se B lol B Sale eS B alles B Sl B SG 5 els 
@ ° FR ® ° FR © ° FR @ ° FR © ° Fh @ ° FR © } FR co) } FR @ ° = ic) ° FR 
° Ee + ° in t+ ° bar) a ° ate ct ° 9 ct ° ba) Cs } re oe ° a) + ° Ad ct ° Ind io 
eee | ee Bei) ees WI I ee ea |) Bay Is ey S| Sd ee | ee eS ee Bae || oe Bes 
5 B | ay =] @ || a B ® || os =} | ey B © |e, B @- ll ey, B @ || Ss, B ® | oe B ® | a E ® | p. 
Ee eee eB ele) se ele Bele IBIS) & LENE 2 Peis) 2 ele 3B ee 
BW Es) S|) Peis BR Ie] ee SS isl) ae eel ee We S|) EP te || ee 
ee | B | se || Be || Be | er | ee ee | a || S| 8 
= Sis | e = = B A F A = 
6 g 0é 
‘AIOAO LVAND HIA-ALAIA [HIOANO Hug 


“UL XBT 


vi 


TO 


“Yzuour Fo sure 


“yguour ey} Fo Leq 


neyy Aep aq} Fo “ony 


“Y}UOUL FO VUE NT 


“yyuout ayy Fo Avq | on) 


“neq y Aep ayy fo ‘ON 


“Y}UOUL FO oULe NT | 


‘quiny 


“TY Uy) 


“nyurny) 


‘qokeg 


oOo Nn 


“way 


Oo Mm 
fool tI 


“URLUB 


“yjuotw 9y3 Fo seq | mo Om MM 


ney Aep ay} Fo “oN 


“YGpUOUL FO 9UIv NT 


“yjuom ary Jo eq | ek es gach tad hace 


“ney Lep oy} FO ON 


“yjuour ayy Fo Aq 


OL 
L 
S 
6 
eb 
v 
8 
cl 
© 
Zz 
LI 
cg 
9 
OL 
L 
S 
6 
EL 
v 
8 
ee 
2 
=5 
5 
Qu 
& 
be 
im 
F 


“qyuoul fo OU’ NT 


“yyuour ayy Fo Leq 


neqy &epapzoon | OC © MW > FO AOtTM OH H- CONE NODA 


“Y} MOU FO OUle Ny 


“qjyuour aq} Jo Leq 


nyung 
“qatey | 


“e 


= 
So 
Ay 


“YUU Fo auUIe NT 


neqy Lep oy} Jo “ON 


“YyuoUL FO OMG NT 


| 


“UryXe 


“qyyuout ayy Jo ABC 


neqy Aep oy} FO “ON 


“qyuouL jo OUle NT 


*yquout ayy yo Lucy 


neyy Sep ayy Jo ‘ON 


WIOAO LVEYO BALI ALAA 


“AVGNUTVO IVOINOTONOUHO OIVHOUV 


[AOA Hie 


k 


BIOL. CENTR.-AMER., Archveol, 


67 ¢ |g € | OL 
GG ND 
“el @- lerle 2 BEL 
or| ‘uz |gt|2| ‘ON |stl6 
GE} PS RO) Ss ee 
Wi 2 lealella = |e lg 
SI & eL|9 @ &.| 8 
6r| 40% | st] OL] “4D | st | eu 
IL = € |b : Be 
Oe} " 13 12 ee 
; « lerle ee cel atue 
9 oz, | STI Eel X8A | SLi a’ 
4, v € v “ 6 9 
o| = le lel @ le leon 
¢ ~ CTH) = eit 
ue XG. Se EM nee Ze eal esis S 
e « elgg 2 SAS 
e & 8 LL we 8 | SL 
: “ lerlg OH Ble I 
oé | MAXVAX| st | 9 | “yD | sT| gE 

Pe alfa 


“qu ivyy 


“YZUOUL FO OULG NT 


€ cl “uaa “ULYUB GG €L LL 
8 |e TX | 8t|2@ 
Crk i ¢ |9 
ST | bby ayo 2 8 | OL 
€ |] | qedeg s el | - 
8 |9 o1Xex | Bt | S 
€I | OL ‘s € |6 
81] b if 8 | SL 
€ |g = 1 |v 
8 |6 ‘TW | 8st) s 
€l| SL e & | SL 
8. |v OL is 8 |e 
€ |s L “ er | 2 
8 | SL S wou | 8ST} bb 
€l |e 6 Cale 
8. | 2 eL # 8 |9 
S | Gb vy fey i &L | OL 
8 z v 8 “qodug XU SI] L 
€1|9 8 8 FATS = es SaaS 
8. | OL fey “40 | eT 0g J uu e | dog z/ z |8 16 
Bite 8 | See 8 |i e So Wh es ol Bt hee) ena ee SSE es ee 
cd S a 2 Se 2 on s ou 8 a Es = 2 


“URN AL 


“ec 


“Yyuour JO OULU NT | 


&1 
81 


&1 
81 


€1 
8T 


&1 


“yyuout ey} Jo Avq | ao 
I 


= 
_ 


“TLeTLY &ep oq} JOON | 


WIOAO LVEUO AIA ALATA 


“UVANATVO TVOISOTONOUHO OLVHOUV 


S 
RQ 


w 


CAIOAO Hg 


Or 


“UryXBX | ST | b 
es (© Ss “ULYUR YT 
a 8 6 
ee &1 |e 
‘OM | 81) 7 nung 
as € 18 *qateg 
“ Sm tcAL ‘quiny 
ss (SIE |) {33 = 
wy | 8l |) 2 
“ € L L 
& gs lz nymng 
oe €L|9 ‘qoity | ¢ 
‘mx | 8T | OL ‘ 
‘cc e L 
iT 8 S 
“ eT 6 
Nz, S.| EL 
iY € |v Zl “nung 
: Sq 2 e | 7 | ken | ¢ “UNIT 
790 «| SL | SL ‘qedey | er “uot UD[URYT 08 || Gor |e LL *‘xUq 
1A oO) 2 1A o| 4 A S| a A Oo] 2 A o| 4 ‘A S| 2 A S| 24 A iS} |) A o | A A 
S) © ° ~ 2 ° p = ° ~ 5 ° f 5 ° S) = ° » © ° iS = ° S 5 ° S ° 
B So lite 3 Al | 2 B SIE B Saline 5 Sais 3 Es lee 8 See 5 Sales 5 See 5 ss 
® ©. |) ® |] 53 ® e. || & ® e | {3 ® oMlecs ® @. || ® ol Sk ° o/s ® eo |g o | 2 
° OSI ret ° LH beers ° rey ot ° aes ° iol] ° Ind || ae ° ees ° So eek ° rel ot ° | = 
Fh + i= Fr o je Fo + =n FR a =n FR ct Bo Fa + =n Fh + =a FR fom =a th ct => Mm | > 
B Se 8 Belly 8 SiS, B 3 |S 5 S| 8 B Bill oe B calles z SAS 8 ll B ° 
2) fe iS) & S & ° fe S a iS) Se iS) sy iS) w | & ° y | o ° = 
S ee Se Peis B PEI] B&B EIS B PES eee ee Sy PE eS) SE] gee 
Pe Nese ey) Ee ee Re ee) Be ed Be SS) Ee sel BBs |) i Psi i > 
PB) Ss Ps Fle P |e Pls P| e P|) 2 Fl Ss &| 2 = 
F F a A F F F F F e 
6 TT or 


WTOAO LVEMO ALA ALATA 


“UVGNUTVO TVOIDOTONOUHO OILVHOUV 


[TORO mtg 


6 e el) 2 a €l| 6 = Savy = off aD | 8 |e | 6r a € |v ce € |9 is € |s 2 € | OL] ©n | 8L | SL] 67 
sr) “WO | 8t| Lb} aetem | st} en] €L |Z is el | v % €l | 9 | sr s 8 |8 es 8 |OL “ BS |ohl * 8 | L : 8 |e | se 
AT Z e |e eS € |v ] 4°Z | 8t|9 | ““exD | 8T| @ J UEZeM | st | OL! 47 ee el} au“ €L| b is el/e© i €l |g i 8 | 2 | a 
OL 8 |9 : 8 |s # 8 ou ® 6 ia) * e |b )or| doa | st} ee] Tx |s8t}/SG] oz | st} 2] xea | 81] 6 i €L | Lb| 92 
oT s er} our “ Gl | Gol) >” 8 it a 8 |€ # 8 |G | or a g |Z ss € |6 BS Thy & 6 | el] az | st} e | a 
fr) ‘ort | St} b | tam™ND | st] © £ el |S sf er] 2 ie €L| 6 | 17 g 9 | cy & 2 |b & Siile # 8 |v @€ |9 | 74 
SI ‘ e |S | -qekeg |e | 2 | 0zy | sr) 6 | -xex | S| LL] wenyy | st | Sb ez ‘ el | 2 ‘ el | v7 s el | 9 ss el | 8 £ g | Ob er 
ér i 8 |6 2 Bey e (eh. * GS |e se ¢ |v ler} on | st} 9 | uyxex| st] 8] 9 | 8t| Obl qedey | st | SL] “ €T | Lb | ar 
ID § SE || 1h 8 |e s 8 |P e 8 |9 s 8 |8 | TI as E 1oOg) © @ | eh) eit eS € |©& | 47 | 8t| S | 77 
or | uw | sl | v S €1| 9 s el | 8 ws SIE Oy) el | SL) or st 8 | - g 8 |e e 8 |g ss g | 2 a ¢ | 6 | or 
6 g ¢ |e] dog | st} Obl} mx | 8t}| at} vz | st| b | xed | 8st |e | 6 ¢ €l| Ss s Bie |) 24 ? €1 | 6 s el | Lb} g | elie 
8 s 8s jeu € |b Caan “ € |S y! 8 | 18 ‘az | 8t\6 PW | ST | LL] ‘oem | SL | Eb} uyuny | gt | @ ss eL| V/s 
4 is el |e 2 8 |g ss 3 | 2 és 8 |6 s |) bal ss @ (ay) & eje]° “ |e |v | aden je | 9 | w2zL | st} Se | 4 
9 | ‘wen | St] 2 ‘ €l| 6 s er) bey elieu ELS | ss 8 |v 8 |9 es 8 |s i 8 OUP & & | 2b) 9 
g fe @ | tt} on | 8t| Sbpwyxez| st | fo | wo | 8t| p | aedey | st | 9 | ¢ e €1 |e ss €r| OL “ er} eu“ 8 |b fe Cane eg 
fr i 8 |e i € |v € |9 s € /8 = € |OLl 7 | ‘230Z | 8ST | SL] Meu | ST] bP ermey| st] © s €l|S 2 en | 2% 
8 = €1 | 9 - 8 |s ss 8 |ou “ @ leu)” 8 | Lie i € |e € ig Chae dome gm iGa ys sXe Sie hiss: 
Fa ‘xeq | st] oul “ Gi oul Sr || B ss el |e z: el |g | @ w 8 |Z s 8 |6 = METS y Pease 8 |e) & Chleeaaliz: 
r & @ ft ‘diz |} 8t|e | PN | st|S | Mm | SL} 2 }uamND| st | 6 | 7 § Gen we = SE Syy & €L | 2 ce 8 |v ss 3} |S) | ve 
og | -qehey |g |g | zz |e | 2] wey |¢ | 6 | orem!) | tif qeken |e | ev os] "Ln | 8t|/ a2] 8A | 8t| pv] vem | st; 9] on | eT] B Ferrey | eT | O1| 06 
S Peeps eel 8 ele Teel 6 (ele 5 2h) € Shel eee eles e [ere 
BP olelel @ [ele] 2 felel lel et sels 2 (ehe) 2 Sle B ieial 2 fete 8 1 ele 
8 L 9 vi 0¢ 


ATOAO LVAYO AIA ALATA 


‘AVGNGTVO 'IVOIDOTONOYHO OLVHOUV 


[ATIORO WLy 


61 ee 8 | eb ee § 12 : ; 5 4 “xt URN TES 

gel & en gp ee nl) : : le ler} 2 | ure 
ar|-qseyy | st} ea} “ |erlor | 
OL x € | Sb] 2307 | st] b 


Sr |'nqung| st | LLY“ €L| eb 
er | qeen |e | So | oz | st] v 


4 ‘ € |6 Y € LL 2 q nyu 
9 2 8 |SL o BR | ; 2 > ‘qokeg | 


8 =~ € jou “ e | b € 
é 3 8 |e = a |S Z 8 & rAd 
r ze el] 2 a €L | 6 Lt eT 8 |S 8 9 
06 “di, 8t | Lb} ‘Toy | st | Eb S% pouyuny | st el | 9 €L OL S Lb) ULyXV A 
‘A o| 4 A o| 4 A A S| 4 A oO] a A oO} 24 oO) 4 A alee A | 4 Zz Y| 2 
5 ce | & g dH |) S 2 gE & | © 5 & | 2 g & | 2 el & 5 || & =] eS = Ses 
S 4 (|S < ‘ ‘ ‘ = = . alae 
a |e ll © Tels eI) o jal Sl © [ale 2 ols e/@| * |ela} s 2| & |2e/& 
: ° et cs | 
=a ct = a io & = a + = = ct = Fh ct = +, = a o. = rh ; = rh cs = 
B B.|-8 8 Bes ® 5 s | 8 8 Br as B S| 2 alps 5 ae 5 3 = Bais 
a Qu Qu Qu fo¥) 5 > Q 5 = 5 = i 
S| =} | & g =| = a g ei | & E} 5g | © S 5 | 2 =} || S BH | 2 s & S ep |) 
5 S || = Es je || = = Es @ |< Es @ || = fee S || > || ~ a e || =! st a ee Sy i) re 
Er 5 | & a B | b& & Br a] Er B | & ES et || BL |S Er =a ace Be = = es nS 
et —_ 0 ont < ion = a i= Gr = ct > fap = bs ct Ss 
Pls P| & 5 P| P| 8 P| 8 >| 8 P| Ss 5 |] s 
: =] : A =] ‘ is] 4 r=] =] =] 5 5 
6 8T GI 


WIOAO LVAHO AIA A CATA [MTOXO Huy, 


UVANYTVO TVOINOTONOUNO OLVHOUV 


OL) qm 

ST SS S | oy heal lecaL Ti) aw ¢ |b | -qsen |) e¢ | © | 9927 | 8t| SG | sz] 8A | Sl | 2 | “er | 81/6 « Sr Ey) & Gl sy) Sie | 4 || SHE 
A a 8 | -L 2 gs |e a 8 |g 2 [Sis jan 2 i € |6 | 2 “ eae ioe a (ea € |b} of | 8L| of uppex] sli vy] 40 | 81} 9 | Zz 
OT ss €L |S os el | 2 2 €l| 6 ss 8 | bb ‘s 8 | Sb} or 8 [2 S 8 |v e € |9 ‘: ¢|s ws € | OL] 97 
Gr | ‘40z | 8t| 6 | “49 | SL] LEP esueM) st | Sb el | za & €l |p | G7 « €1|9 © &1| 8 SOs Se cleenhe was 8 | Ll ¢z 
TT se BW] € |? oa € |v | doq | 8t}9 Px |8t|e |7z] °Z | 8L| OL] X8d | 8L| eu * €l |b ve elle a €L |g | 77 
SI ss 8 iv is 8 |9 % 8/8 3 € | Ou mt € | SL) &2 ‘* 8 | [h S € fle diz |st|¢ PW | 8l| 2] NM | 8Sl| 6 | ez 
ér ee €I |e # €l | OL st €1 | ob 2 Salat “3 8 |e | a e 8 |g 2 Saez S € 16 ae 6 | tb f € | eu a 
Tr | ‘00zy, | SL) SLY “SPX | ST] L | UMW | ST\ eS & €l|¢ SS €l | 2 | 72 % €1|6 $ eo EB) 8 |eu) ” s |z e Soest rae 
Or fe ¢ |e i €|g¢ s @€ {2 ‘on «=| 8t1 6 | ueysean | st] Lb] oz] ‘490 «| st | EL} aedeyt | st | Sf i €L| v7 ef &I. | 9 €1 | 98 | OL 
6 i Oia |Z ss 8s |6 2B SBE as 8 |p| * ¢ |2/6 ef e |p 2 ¢ |9 | °Z | 81) 8 7 “uD | ST | OL) uruey | sT | SL 6 
8 ‘s ie Bl Se ey) © €l |Z st 8 |v as gs |9/8 é 8s |s € Se OU es eS eu) * Coulee sf € |/e/s 
4 rox || Se) S oz | Sl | xtq | 81|9 s €l| 8 #s €1 | Ob) 2 i Chealkcay ss Sie | pee 8 |s = 8 |G is 8 25 | 24 
Q s ¢€ |9 wv ¢ |8 ss € |oul uz | st| ob) TON | 8T| b | 9 ov, «| St | & | ™ymMND| st | S as ear | 2 sf 61 | 6 ss €1 | bb 9 

g ie gs |ou “ g | eh) % Sia i cee a e |Gif¢ & e | 2 | qodeg |e | 6 | oz | ST | LE] “x8A | ST | EL] ‘wen | st | 2% 

T 2 SI | -b 8 Cane s el |S ss gs | 2 # gs |6|7 “ Qe | ty) & ge ie & ¢ |Z ‘ ¢ |v ‘ ¢|9 

e |carxen | st |g | ‘up | st| 2 | qedeye | 81] 6 ca Se ey, €1|/ EL ¢ sss el |Z o 8 |v oa 8 |9 e 8 |s ‘ 8 |OL 

é i € |6 & Sea (EH lites: € |enl 29% | 8l |g] ao | Sl | vy |e J upuey| st} 9 s €1| 8 s SL OL el | ou SE) 0 

T or SG [eu = s |z2 ‘a 8 |v 2 €|9 es €|Sir s e |oul] doa | 8t| SL] mx | 8] 4 ‘eZ «6| 8 |e xeq | 8L/S 

o¢| ‘TOW | el |p} FM | et} 9 J m4IUMD] eT} Se Ff 2 | 8 | OL} “SPA | 8 | Sb] Os] “Fer | 8 | L on |¢ |e | upexr}e |g |] wo je | 2 | aedem|e [6 

A, j Sh A | | | | A Solel Ss hele] 

° ER oO fo) Fh o c FR @ ° ES oO ° Eh ic) fo} Eh @ ° Fr o ° Fr i) ° FR oO ° FR 

° rel ° aie eas ° ino | es ° a || ae ° ino || cs ° |W es ° Rel ee ° reel ° ee |ercts ° reels 

a S|) 5 ze S| a S| 5 Be Sie a S/F ee |e ae Se | on £| ee ae |e sa & | 6 

E 5 S = B ota ee B e |e 8 2 a E lies E |e B sales 5 =| & 8 a ee 

eee eS | Bele) 2 eS ee ele Be Ee] 2 BIS Se ea =e Tee] 8 ee 

pe eset || eee Weel || ae esl) | Bei PB le ep eet |i eS ss) Bee si] EY S|) Bens 

Be || i er) iy SP | et eB | Eales el EP | Bales ales 

e Ss s s 8 = | 5 B Bs 

6 es 9 g & 


‘ATOAO LVENO BI ALATA 


‘AVGNATVO TVOIDOTONOUHO OIVHOUV 


[HIORKO 


Hg 


L 
S§| TOW | 8 |e |] PM | St} S J aqaNH] ST] Zz we «1/6 ag €1 | LL} sz of Se | Syl Sialic q 8 Iv Ss 8 |9 ‘ 8 in) SI 
AT fi online a € |6 | p4en |e | LL] oz | SL] EL] -xeX | st] So | 4r] ‘ueny | st | pv = &L | 9 €.| 8s ss €T | OL pe PGT eal aE 
4 OF i @ | GY 8 ey ~ 8 |S S 2 “4 @ | © | 3 SS Coe ssh OL euexex | s1 Zu wo | st} tb | aesey | st | © | or 


77 | “wD | SL | 9 J urpuey | 8] g uy | RO)L Sa RCA | ae Sie 1) | wae o el |e s 8 |S ag 8 iL eg 


€ |g - || 22 € | 6 | éz e | uel dz |stleul tom |st| 2] om | st| v | yung] st} 9 | ez 
TL e €L S (T3 €L Mb ce 8 6 ee 8 L L (a3 8 EL IL ii3 8 tA ce € v “oe € 9 a3 € | 8 ‘qaieg ¢ fe) L IL 


Or xex | gt! 6 | ‘wen | gt | LL Gh ell} er el |Z “s €L |v | OF om €1| 9 ™ 8 |s i 8 | OL i 8 | cL eS ey ae 
Vesa | fea) 
6 S18 fet) 8 6 Weal Moo Pee |) Mee) ES || AD [eu |e | ekor fee} @u) 8 eee) 8 see) 8 erie || | 8 |S |6 
8 3 8 |v es 8 |9 m Calas # 8 lop * € | obs € | b | 407 | 8L] © | yO | SL] GS furry | st} 2 H | &I 6 | 8 
A ve €L 8 ‘ eL fe) L “ 8 z L “ee 8 L 73 8 e A “ec 8 S “ec (o yy) “e € 6 “ € L L ‘dog | SI € L L 
9 OUT, SI Zl XC SI L “ce €L e (73 €L S ee eI yi 9 “ce eT 6 “ce 8 LL “ee 8 EL “ce 8 | z “ ¢ v | 9 
| | | 
g iN ele 4 € |S] dz |st|/ 2] tm |st)/e}] em | st} Lele | umn) stienl “ CIE || 2 el | v S €L| 9 - 8 |/8 |g 
} 
| [fares] 
r YS pe v8 1G Se Tb) 2 se fen) 2 Se Pee pe |) esa pe |) Meath CS) | Se PRL EP ee Pa | @Y) a alter 
| | 
g 7 €L L L “ce €L © L “cr 8 z “ce 8 v ee 8 9 fa “cc ¢g 8 “ec € oO L “c g z L “ec ¢ L on ST © ra) 
e “yan SI z “qudayy 81 v “ eL 9 6“ el 8 77 eT OL B “ 8 Zl ‘“ 8 L “ 8 e “ 8 Ss “« ¢ | Ll 3 
je 6 Te le “| |@ | 90Z | 8t | OL] “uD | SL] Sup UeeM| st | L |Z Sei Pee) me |S a7 eS “ 18 | baz 
06 “OUT, 8 Oo L “ny can) 8 cd L ‘OOZT, € L “XB € £ “UBT YA g SG 06 ‘dog SL JL “OX SI 6 ‘OUZ, SL L L “XB | ST | © L “diz, &T A 08 
: iiss : Pee F : ligeaal Pr senlle 
5 PERS & | Shales Tele & fepe & leaps Ss eo Seales ea micas) oS Wee] Sl lee 
Stel f Wels ge Pes ef | RPS a | els Be SGT gel fe eo o( Eeaie|| = Sree cet els seen ele | eeu (Geen 
B ® ey, B o ey, B ® Sy 8 ® a 5 3° ae B © nt B ® as B ° x B ® = B ° | e& 
g Ss =) S ¢ S r=) iS) © ° D S) i} ° I 2 iS) —] i} >) =) S 
SS ee 2 fe |e el EE dg B JE |< ey B |E|S Be eels ae ie Sew cia lied s |e ia 
P ES) PSE SOLE MEy & fei) F Teale ee EUs) Be Wt es] EP es) Ee EL el) ee ase 
Pls a] es o | s B |B a] Ss S| F | 3 P| 8 &| |r| S 
A A A A s a 2 F | E 


6I 8ST aE OL GI TT ST ér IT Or 
WIOAOD LVAUO ALAA [WTOAO Hig 


“UVGNATVO TVOTSOTONOUHO OLVHOUV 


WIOAD LVAD BATALI 


“AVGNATVO 'TVOIDO'TIONOUHO OIVHOUV 


6I ‘ 8 |g # 8 | 2 sf e |6 g Chak bee € |eL| ez | doa | st| 2 MX |8L|/v] Zz |8l}9]}] xd | st] 8s e €L | OL 
or @ eile ° jerlat) “le leu, S [ele] * le lyse, 8 18 |Oi © [Ble @ |e jot © |e |e) tw jer] es 
4E | ‘WM | ST | Sb myuNO | st | Sj a 1 |v os €1 | 9 ve &l| 8 | 42 8 |OLu “ Sie CAL ee 8 iL “5 8 |e e € |¢ 
OT ¢ |v |-qkeg |e | 9 | 22n | 8] 8S] XeA | ST] OFF “wen | st} Sb} 97 el |b s er|e &s €1|¢ ‘ el | 2 & gs |6 
GI e s |8s s ¢ lou “ Ce eat en S |B is € |e }sz] on | st] sg [errer] st] 2] 40 |st]6]ae4ey |] st] iil €l | en 
We 1 8t Gh) | th SNE he | P= 1 | O Ne te Wiel ee e le lige * eet) © ie |e ]| ey [erie 
sr | uryuey | 8I | & Af €1 |.g ss oo $3 €L|6 a 6&1 | Lb| &Z s 8 |eL 2 8 | 2 = 8 | 7 “ 8 |9 3 § 178 
ér s € |Z] dog | 8t|6 MX | ST] Lb} 82 | Sl} en} xd | 8t| 2S | a w el |v “ €1|9 5 €1| 8 Ss €l| OL] “ 8 |eL 
IT setae Se bab 2 Cie EEL as € |z ‘ &e |v * e |9 lz] ‘tz |st|e] TOW | 8T| OL FM | ST] St} ey™n)D) st] Lb ee Eola ee 
OL s el | 2% e 8 |v 4 8 |9 pe 8 |8 i 8 | Ob| OF Sieh 6 |b * e |e | qdea |e |g | 9°2n | sti 2 
6 “URN 8ST 9 “6 el 8 “ el fo) L 6 €1 Zk 6c eT L- 6 “ 8 e 6c 8 Ss “ 8 LZ “ € 6 ‘6 ¢ LL 
8 ¢ |ou} con | st} apf eerea| st] p | 490 | st|e | aetem | st] sg is ss el] 2 * €1/6 es ei | hy) 8 |e - “ 8 |z2 
A $ 8 | tL ss ¢ ie 2 & | ¢ : Sc ge Nh e |6|2 | 07% | SL) pep “240 | 8st) erp eee] st | z% e el |v as eL|9 
9 OS ASEH) | [Ease Sila rodlets BAR EGS * NS 1 hols © 18 fete eB Wa 8 || eee te) || | Cir | oy 
G | “xeq | 81/6 S| SC) RY SBE Oa BU Le 1B? |g pss Ge ES Se ISR) e ite tod © |e lel? leit 
f ‘s € jen diz | stl] em |st|y] WM | 8st} 9 | "4™ND| st) 8 | 7 < gi lop) et|eul “ er | 4 “ gle « g|ls 
g 4 8 |v e € |9 4s € |s z € |oufasen |e | Sb) e | zn | st | b | “X8A | St] © |] ‘wer | st|s a el] 2 G eL|6 
| S ‘“c €L 8 - “6 8 OL “ 8 Zl 6 8 L ‘“c € e 4 6“ eg S “ce € L “ce @ 6 ‘on SI LL ULYXE A gI el 
I | qedeyy| St} aup “ el | 2 €l|e e €l| gS || 2h |e s 8 16 zs 9 | bo) * 8 jel “ €) | 2 - ¢ |v 
poe ;mymng|) & |) © | 40% | 8l] Gg 7 M4 | sl] 2 ‘uryuey | 8. | 6 ‘dog | er| LL| og] ‘ux | etleul Zz |elle xeg letl py ‘az |g ig ‘on |g |e 
BSA ee ee ee eee) 8) Bee Be Oe ee oe) eS si ae eis 
5 oles E a |e 5 ales B Boles 5 = |e 5 Sale 5 Sali B ae lye B ales B Salle 
lo) on FR o o. FR oO CR FR oO Qe FR Ler) So Eh oO e. FR oO So ER oO re fee Oo o ee o o SL 
Se eo tele) Se bsle| = [ele 2 eile S Lele eS fate Bi eiel Sa Shel eels 
oS eee esi 8 | Sia & |S ial Bye |e p (eS) & [ei S| BS ee eis) & Leis 
iS) S ° = iS) = S >, c ° =) iS} ° ° = S 2 
5 B|< 5 B|< Ee BE\& 5 El|< 5 BE|< B B\< 5 B|& a B|& 5 Ble a B |< 
| Res Nets | ees) & TAPS Fale S Sis Be yeh Fas Eh ope | oe bed 
a | 3 Sh B |g |g Bo | Salat P| ee Ey BP | i SF || ie 
= e F 2 e F B e F F 

&é o 


[aTIOAO 


HIG 


S & | Lb} “90% | 81 | Sb} wou | st | J furmey | st | v : €1 | 9 | 6 * &. | 8 er|/Ou “ etl zu : 8 | L os s je | er 
ooo Pele, i & |v w € |9 s € |S} dog | st) OL] sz] mx | st] eu} ez | eri| 4 | xea |etle “ |st|s ss STe geese 
~ | BE TS NS STE POU Se ay et) Se ee Gs Set PS) PENNE ire \ Cre le | ow | st} en) ez 
ymin) | ST} OL“ el} au“ el | b # el |e s 8 |G | or : 3} || 2 i 3 16 s a ity “ We len « Se ler |poz 
‘qoken |g | b | oz | 81} e ] “xex | st} g | ‘ven | st | 2 6&1 | 6 | S72 3 Gi | BY) © Si | ey) © tL |Z s 8 iv A ((8 (9 SI 
x 6 |S || 24 “ € 1/6 e & | bb] “OO | 8L] Sb) 77 Porxex| St | S | “490 | st |v | aekeyx | st | 9 SS aieditg «lier onli 
8 |6 ss S|} L0) & 3 oy, Sialic = & |v | & ~ € |9 % G |G) € ‘ot 2407, | St Zt} “44D | ST] b | SF 
2 ae Oy) s1 | 2 FY el | v &1| 9 ‘ 8 | 8 | é eS 18 OW) * 3 (eh) i | J! «le le ooh Sia 2 
‘dog |st;/v] Mx |s8t|9] %z |st|S] xea |stiou “ &l | SL 77 5 €1 | b s el |e ss tl |S Es gs |Z i 8 | 6 | TE 
s ¢ |s £ 8 or © 8 |eo| € |b | ‘dz |st}e |or| tow | st}s } ew | st} 2 |mqmng!/ gt|6 : er | Ei} = fist | enor 
= 8 (eh & 3 | f 3 8 |e i 8 1g 2 6 || 216 S ge 16 : € | bb fen |e | Su 20 | sr} 2] xx | st| vy | 6 
el |e ef «1 |G e &l| 2 s &1|6 S 8 | LL 8 = 8 |/eL s Sialec wo & lv : € |9 = e |e | 8 
Oo) | SE) 2 | arEeA| 8t) 6 | “49D | St] LLP qedey | st} ey] “ el| Z| 4 & el | 7 : €L | 9 zs 8 |e lo) 2 18 | zu 2 
i 6 7 bh) € jew * € | 2 es €& |v | 292 | 81}9 |9 | MUD | 8L| g | UUeM] st] oL] “ Se || Ap; €I | 1b eee |pol |e |9 
a 8 | 2 e 8 |v gs |9 ss 8 |g e € | OL] ¢ - SW rsty| © 8 |B dog | stile MX | 8l|}G ] Zz jer } 29 
ss €1| 9 < &1| 8 % GEOR) % Werle) © 8 | Lit 2 8 je : 8 |S eB Chale G € |6 ome Soot LYE 
dz | st) Ou TM | 8t| eu} oem | st} _ Jamo] st |e =! et | | 8 i el | 2 o €1| 6 2 By by) © SSE eee |S lpenlts: 
4 € |b - &€ |e i: € |g | ake |e | 2 | zn | 81) 6 | 2 XUX | SE] Lb] Urry | st} eu = &I| 2 . el |v to iST AS h ce 
7 8 |S e 8 iz : 8 |6 a 6 | tu) * € | Sb) 7 ie 8 |e = € |v} °N | ST} 9 J UEReA!] sT| Se] “4d | st | OL) 7 
"07 | &1| 6 | “wuD | SL | bby ure) et | er] dog | 8 |S] mx |s |v |oe| z |s |9 | xa |8 |@9 | az |e lou tom |¢ | aul mew is | L | 0@ 
| 
eae eae Bee 4 SSeS See Sceeas2n 
S felel © farsi 2 falall & varal @ Wala B fare 2 Vapel 8 aa B Veal oe rays! 
S lee] & |e/F)| & [ele] 2 |elel & |a|e Se | ei) level & lee Seay eee | 
2 ele Behe Bete) & tele @ | ele f fete BTSs] eer ale Pays 8 Pare 
2 Teil & Meise MIS 2 Pele] B Le le ee Pe Seth es SE Be Sry] cL A RS) eh 0 ST 
“Pee eo pes) = hele [epee lial e NE ea Aes cde aaieellbedi niece eaiaed 
# F e Ff F 5 Fe A F Uae 
61 ST AL OL ST tT 8I aI II or | 
ATOAO LVALD HAL ATA [AIOAO 106 


“UVGNAUTVO TVOLNOTONOUHO OIVHOUV 


BIOL. CENTR.-AMER., Archeeol. 


: el |v ie €I | 9 €1| 8 
"230% | 81} 8 | “weyD | ST | Ob; wey | gt | Sb 
s 8 | Zul © €@ ft - e |e 
ss 8 |e £ 8 1g « gs /2 
el | 2 ‘s &L|6 * €L| bb OL 
‘oo4L | ST | LE] *8X | 8ST) Sb} ‘wer | gt | zw L 
s é |z2 - e |v > ¢€|9 S 
g 8 |9 i 8 |8 ‘: 8 | OL 6 puruey LL 
¢ €1|/ On “ sl | ou er |b el zZ 
TES | Dh |]. 2G GE) |] SkRC | Ge S) v 9 
is € |g - | 22 z € |6 8 OL 
8 |6 - SF |G) 8 | el Zt L 
= ae) el | % ss el |v € Ss 
UXeR) ST |v | “WO | 8t| 9 | ‘qedvy | gt] g L Z 6 
ss € |8 i ao) 9 € | ob S LL el 
- Shee CAL | eee 8 |b 3 8 |e 6 tA v 
s el|e s €L|¢ SIE |) 22 elles 9 € |8 
TW | 8t| 2] em | st} 6 | mymND |] gt] LL v . p OL 8 | SL 
€ B | hy * 6 jeu tea |e | 2% v “URN 8 = es L | él |e 
ud |8 | so |e) s |~ | doa |¢ |g] mx 8 "xu zu on “ULE “190 s | SM || 22 
Pee Seles Se) srl] pe 2 (212 2 leis) ees ia) 2 ele 
Sole less aay da le) & jae 8. |Sle Beles lalell 8 jae & bela & labs 
See) ees | 8 hele) lela) & lee Stele) eles) Stele) pele) & ale 
ele a belay] = leiel & lalel e lle e ale] 2 le lel 2 lel@] & Jelél @ ele 
7 a eae Se es) F Pele) | ale eo [elel @ ele © lal & Lalli @ Lele 
6 8 08 


WHIOAO LVAD HLA ALATA 


“aVQNYTVO TVOISOTONOYHO OLVHOUV 


CAIOAO HLOT 


Lo) 


RN 


06 


WIOAO LVAD AI ALATA 


UVANATVO TVOIDO'TONOUHO OLVHOUV 


| 
S 3 1Oh}) Sie ROAD ne ¢ |b f € |e s € |g | 62 @ || 2 0) | 8. | 6 | orxey | st | bb 
5s el | b % «1 |e : 8 |S g: Q | 24 Z 8 | 6 | Sz is | bY) © | 8 eh) ~ 8 le 
uy) | 8l | GS Juppury) gt | 2 se €1|6 « eit} yh © el | S&L] 27 as ene cs 8 |v mea bhatt =) 
Y € |6 a e | pul ‘dog=| st} er] mx | 8f| 2] 82 | 81) v7 | 95} X*d | 81/9 © ere oa reTa Ow 
] | | 
H Gq (Syl © gs |e # CMa le ce € |9 : € | 8 | ST e € |OLl ‘diz | 8st) obi Tom | St} b 
rer |, | ie Ie) a 1g 1S G9 Hop) ee lean gel]  @- ea tt « le \le fe We) 
xvX | 8f | 8 | ‘ueny | gt | OL a el | 2b ss &I| b a Se | |) eye SS €. |S @ Sark ss gs |6 
: 8 i Zyl & @ || ‘og | stl] e [errr] st] So | ‘WO | st] 2 | ez | qe4ey | st | 6 « jer Pu fk €l | ©L 
3 8 € “ 8 S 73 € Z 6c g 6 “ € L L TI ce @ eL 207 ST z way) | ST | v 
| 
a er | 2 ss €I | 6 ss Shalala e 8 | eL v QS | Or os 8 |v PWS) se ¢€ |8 
7 | 80) LL ‘xeq@ | st}/eLy “ el | 2% i el |v = €1|9 |6 ¥ €1| 8 Ge VOU! SG hey et 
s € |Z Z e lvl mz |st|o9}] tom | sti se] em | st} ors }uummp) st} eu “ ait || 1 | cetane 
7 18 PS) ee 1 @ NS Won| Ne esl ee Th | Reioy |e pee |) ee, Pcie) |) She ere 
S lerlhroy| 2 eel) & be [ Ge |e S le tele || So Ie | 2 « ie \6 is Nera |) ty 
‘qa «| ST | L | ‘qedvy | st | © ie e1| gS < er | 2 8 €1|6 |¢ e Q@ bh) © 8 1Ou) & Sialice 
e € |g i ¢ |2] ‘40z | st|o6 } uD | ST] LEP UeMuem| st | eL| 7 i; Chalke ss el |v EWS) 
8 |6 v ple aly lee ae CSU ¢ iz a @ lw |é@ ‘dog | 8t|9 mx |s8t|/e] Z | 8ST} OL 
e €T e L it3 €L A 73 8 v | “ce 8 9 ce 8 8 g [73 € oO L ee @ z L ia3 € L 
‘Orn | 8t |v J ™qmNpH | st | 9 & erje} “ er | Ou “ er | At @ || & a |. rs gs |e : 8.|s 
“UTS UG ST € t=} *qakuyy g oO L ‘OOZT, 8L vA L “XU 8I L "UL ny SI £ 06 ‘On €1 S “UL XBT EL ID “yap | &L 6 
Ye lear =e lelel = lelel 2 lslsl 6 Sia Ss sles Sls se 
Pee a Weare eee eee eB Vee ee cell 6 cle 
° FR o ° Fa @ ° Fa @ ° Fa io) ° Fa @ ° FR i) ° = co) ° Fh 
©) | (Sreets ° lad || > ° Ino ct ° Ino ct ° Lad) es ° Fh) =s ° bu Ils es ° EB) | ek 
a o Fe + i= Fh oan ima FR oa jar! Carl st =n Fh et > Fh ct i=_ mh ct 5 
Sf S IE SEP SSS ee eS Pe Bh i esis Sal ee PS Ee is, 
° ny ° p 6 i) ° re) ° ® ° i) iS) © ° S 
B Ie B&B PIS 2 EIS BOBS B&B Tee ee ee Pe | ee Pe 
Fae = = | cc ea a Bley F | 8] > ee EL S|) GP Wet |] ee St 
Fer We Sh P| 5 P| SB B | Bi P|) es BP | B P| SB P| Ss 
A F 5 A A = 5 
61 SI AT 9 ST 11 I 61 


a Cie) | 81 
| 
eM 
“oe g 
* &I 
‘ORI | ST 
= g 
“ce | g 
oe €T 
“ULUBY SI 
tS 
“ | 8 
“ee 1 
“URN SI 
* & 
as 
| 8 
“xtq | 81 
“ € 
“ i 
“quany eL 
Le [i 
ele 
i 
Bailie 
° lea 
na) | SS 
E ° 
Bie lee 
rh Nate 
= 


IT 


| : 
1 &by VWAsy | St 
2 « tes 
p=) 
| 8 “ | g | 
| | | 
zu sl et 
£ “nyminy | gt 
jh ‘qosng ¢ 
LL $ € 
} 
| 3% t's 
| 
| 9 ES &1 
| OL “dog SI 
| + ae 
Ss <7 | 8 
| 
| | 
16 ee AST 
|b} on | st 
le | = Ne 
| 
le t e 
Pepi Sear 
| | 
le] ‘tz | st} 
| 
of: *s € 
| 
LL] “29Z | 8 | 
| | 
a) 2 |e 
. | M4 | 
5 Baay S 
= Se ealiees| 
cS) = | 
le] & |s| 
<q an o | 
Pees | fe ale | 5 | 
| = | =| 
| 5 [= 


[ATOAO HLOT 


- 


Kronovt 7 o 


- 


‘ney Lup oy JO ‘ON 


- 


0é 


nN 


gs | 71 | 8st} 2] *8X | 8t| 6 | ‘uen | st | LL) 67 el | en el | z% is el |v sf e€.|9 fe Seiten ten 
6 i e ion) & Gg (oul * € |Zisr] on |st\lv st|}9] ‘wo |st|e|-aetex | sti ol «“ €1 | SL) sz 
afl] 89 lg the eRe ly, GC be hey fal 2 Ae fe S/O4 @ |e leo © |e | hl) ze lel | az 
v fe €. | 9 sf el | 8 2 €L | OL! 97 8 | SL | 1 ss gs |e “s gs |g ts | 2 Al oie 
gs] mx |st/otl ez | 8st} Soul ‘xea | 8st} b | ar wD el |e €1 |S B el | 2 i €l|6 8 | LL] oz 
zu @ | 2B ‘s ¢ |e ss ¢ |G lf] dz | st) 2 8. | 6 | ‘oem | St] LEP yung) gti er) “ el | @ | tr 
© 2 8 |g id gs {2 4 8 |6 | ér % € | be ¢ |eL - € |2 | qekeq |e |v | 02% | 8t|9 | er 
Z # el | 6 G3 ar EB) © éL | ©b| a7 ss gs |e 8 |v gs |9 3 ¢ |8 & € | OL| ez 
bby uryxex | gr | Ob] yep | st | S | -qedey | st | wv | 77 ws €L | 9 &1| 8 s er} OL 3 | Zyl Q l(b | ia 
tA af ¢ lv ss ¢ 19 ss &€ |8 | or] 07 | 8LT| OL Sl | Shy aryaey | Bt | hb ce sl |e 3 8. | S | OF 
9 s s |s fe 8 |ou “ 8 | SLi 6 sg eit 8 Is a € |S | dog | st) 2] mx | 81/6 /6 
or et} eu“ el | L ty el |e | 8 se 8 |S 3 4) 22 a 8 |6 ws e | uu & ¢ | Stbis 
L |] ‘om |st|}e] oem | st) S J myqmnp] st} 2 | 4 ss el |6 ge bY) -@ erj/su “ gs |2 a 8 |v lg 
Ss ts 8 Ih se € |6 | ‘q94e0 |} | LL g oem, | 8. | Sb 81 |Z | ‘eer | 8 | v ss 1 | 9 s er|}se|9 
6 we 8 | LL us 8 |eL € 8 sh 1g a ¢ |v 6 |9 Rr ¢ |8 ‘0 «| 8L | OLf uryxex | gl | Sb) ¢ 
(35[}) oe el | 2 ss €l | v7 ie s |9|7 8 |8 8 | OL u 8 | oL s € |b sf Slt 4 
v |} yO | SL | 9 J uruey | 8st) Ss sf €1l | OL] ¢ s €1 | SL eI | t ie el |e ss 8s |S gs |Zie 
é 8 |9 i ¢ is s ¢ |ou <“ € | au dog | sti b | 2 mx | s8lie 8l|G | **d | 8t/ 2 ss el | 6 iY eI | LL| @ 
T sf er} ory “ 8 |e 8 |b 3 8 |e ie € |g {tr ¢ 8 || 22 €|6 2 e | bul ‘diz | st) eb] tom | st|e/z 
oe | "nymnp}| st} b | oz | et|e | xen | eT) S | wen} er} 2] on |8 | 6 | og] epsen] 8 | Lb 8 |e aetey | s | eo] woz |e |v] wy |e | 9 | 02 
® q |} & ® oulmes ® o |S ® ey i} ® e. || & ® oldies ® omic ® Omlmcs ® el) ® ex! 
° Ind || os ° Ro |} Cs ° Fe | }° lao [Pat ° ind || as ° ind || os ° Fo || os ° Ind || aS ° no || os ° Feo} ct 
oy S|) e ay S| 5 a =| F a | 5 oe =| 5 BG | & ay S| 5 ap ea) a |e a a 
B | ay B ® | - B ® | 4, B aS | & B ® | a, B e 1a B |} B ® | a B eo | B o® | 
Be B\< 3 5B | & EI B/S 8 B | & 3 Bs B B\< Ee B\< Ba B\< 5 B\& B Bi 
Br Ey te) Ey Be Se ee EL) ey] Ge le > Be WEEN S| EL S|) Ee Eu Sy Pe Sl) ee See I ee 
|e Eaales ee | ee a |) = | 2 Ballees lnsalnce ae | & BF |) ie P| gs 
e e e A # 5 Fe Fe A F 
8 9 g é T 08 


‘ATOAO LVANO AIA ALATA 


“AVGNATVO TVOIDOTONOYHO OLVHOLY 


CHIONO HLTL 


nymny | 8. | 6 = er} ey eljeu “ &l | 2 : 8 |v | 6 o 8 |9 S 8 |8 HW Coy) tS cai) Sane 
qeken | & | Sb zn | St] ~f xUX | 81] vy | ‘Ve | st | 9 se &1 | 8 | sz § Se OW) © Hie Ay] €I | b oe I's © * 8 sg 
és 6 |v pene aS fe ¢ |8s ee ¢ |OLl ‘on | 8st] Sb) zz | oeex| st} b | “WO | st] © | aesey | st | s ‘ sl] 2 aaa 
4 Sie) 2 8 |ou “ gg |e) © 8 |b € | © | 97 # € |¢ @ || 22 s € | 6] 739% | 8L] LL] “eqD | SL] Eb 
a Si Gy) © ei |} el | © a &. |S < 8 | 2 | 92 i 8 |6 Si 8 1 BY) 3 | y) —S le 2 a $17 
‘dog |8tj/e] Mx |sl|}G] Zz | 8l| 2] **d | 81/6 ev €L | LL] 77 % Fie | SY) ™ eL|z™ f el |v “ 8 |\9 c s |8 
ee BS |} _ € |6 rs 8 | Lo) © € |e az | st} eo} sr} PH | st} pv] MW | SL} 9 | ™I™™)/ 8L| 8 = et) on > &l | 2b 
poem eOr delve ee ES ENb lp 3 |e FE |r Se) ae) © € |8 = € | oul deseo | s | Sul zn | st} tL | x8X | S8t\e 
© lee || © eel) © lero |) 8 letel- @ |e tothe “ lededl.% fe |e @ IS el) 2 Veter) 6. ee 
‘on =| st] 9 | urxex| st] eS} ‘uO | st] OL ‘atey | st) eu €L | b | OF e eL| e cs &l|¢ a || vz 8 |6 e 8 | bb 
. 8B low) & Guy 8 || D - € |e | 47 | 8l|g | 6 wt) | St} Zz Pee | sl] 6 « a || ppl) © slieu “ 3} al 4 
" 8 | 1 s 8 |e if 8 |g 5 8 iL € |6|8 e 8 iby & € jer] doa | s8t)/]|’] mx lstly "Z |S8L) 9 
ig SE |) iS el | 2 GGL @ we GE Ly) 8 | eLl 4 3 Simlac: 8 |v z 6 |9 S € |s § | OL 
‘MZ | 8t|6 ] ‘TOW | St] LL] FW | 8T| ELF TINH) st |S ss el |v | 9 = €l| 9 x €L|¢e s 2 lon) Scie eal Saale 
ss ¢ jeu “ 8 |S = € |v | qe4t0 |} 6 | 9 | 02 | 8L| 8 |g XVX | St | OL] VV" | SL | Sut ar | 2 S €L | © « lerls 
y 8 |v SS 8 |9 s 8 |s sa € |Ou “ € | our x 6 | - « € |e] on | 8l| Gg | urea st | 2 ver) ) 81 6 
« lela «© lelod) © lelell © le itl ®@ Ielele * lelsll © le lei @ felel © jsjo} & je jeu 
2307 | 8L| eb} “uouD | SL | Lb Pures.) st | © ss &l |S ss el | 2 | 2 s €1| 6 ss ee | BY) 8 |e) © Shiite o hapellsy 
se ge | % ¢ |S : ¢ | 2) doa er) 6 || x | sr) Eble | 7 | st | SLi) zd | st} 2 ‘ el |v €l| 9 ss el | 8 
oz, |8 | £2) xex |s |6 | eeu] s | LH on |¢ | Sb myxex|s |e | oz| wo |¢ |v] ween} s |9] dz | st} S] TM | 81 ‘ou ow | st zt 
A S| 2 | SN a S| 2 eM teh |) S | 4 ee} it te) || ee ZA S| 2 || (eh | be rf Wi Mehl] Pe ey AN tei et) 
elelel & elel & lelel @ [eel e lele| | @ JElEl & Pelel & lelel @ level @ lel 

P/E PLE P/E a as Ps an as P| Eg || 8 

61 8T AL OL GI “as SI ér IT or 


ATOAO LVAD ALA ACA 


UVGNYTVO TVOIDO'TONOUHO OIVHOUV 


or 


CHIOAO HITT 


FSP = UG) SSS COuNLOD 


meyyeepeyyjoon | WO = OOMAH-KFONOTH9 HHH CONH RK 


8 |S OL e 
= €I| 9 L Z 
2927, | 8. | OL . G LL 
f § |b “ULXE A 6 z 
i 8 |g el 9 | “ID 
3 &1|6 v OL 
mx | 8st} en 8 L 
Fe @ Ie FA nyu) S 
« s |e © “qoke 6 
€1 | ob 2 el 
‘uryxeg | 8T | © LL z v 
Solis Gaal per 5 Zz 9 8 
gee lah 9 OL ral 
St Bie I es OL L € 
MW | 81] 9 “nyc L S A, 
. € | OL “qose S 81 6 LL 
‘s 8 | -L 8 PS ¢ | bb el z 
S €1 |g 8 | eL 8 |z% ve é |v g | 2 z & 
wo | 81 | 6 J eruey z el |v &1 | 9 4 8/8 8 |OW “ 8 
xeX |g | OL 9 81 | 8 8st | OL} az | er} ee €l| b | PNM | ST “nyuny 
“= lelel # (ele) = ell 2 lee) @ ell | [ele 2 lel @ lelel © eel ee 
2 (eae ars) = lalel 2 lela) 2 lelal- | 2 beled ls) 2 lie) = Veale 8 ie 
Se Peale espe peal yee Ieee | eee i ea 2 |el|fl & |alel &® |ele| ® |elFl ® Je 
Beesiecclped|s sc |e eerie ac eae beelbeealee | eulp soaenlecale ce Be lecaled| ee een lee aie ines ean| ele atl tee eee ieul Seles 
lee 2 |e ls) eg ible l = |e ia 2 lels A ele ee a Peet) Be) ee 
Se ees | bee ee) ais eh ee Sie Vee) 2 ie 
# # 5 5 5 F F 5 8 
6 08 


“aVGNGTVO 


“ATOAO 


LVAGO ALA ALATA 


TVOINOTONOWHO OLVHOUV 


[HIORO HLZT 


“ul ue y 


“yyuoUr Fo sure Ny | 


“yzZWOUL ay} FO eq | 2) Go) Ce 


ney Aep aq} Jo ‘ony 


“ 


“nyuIny) 


“qokv yy 


‘dog 


“Yuour FO au Ny 


“WELL 


ov 


ney Aep ayy FO “ONT 


WX 


“YJUOUL FO VU NT 


ao 
i)! 


*yjuour oy} Fo Aeq | 3 


o ON 


egy Lep 093 J0“oN | 


“ULYXB A 
“cc 


“ec 


“YywoUrL FO awe Ny 


81 


ao 
G4 


“yyuour oq} Jo Avg | RD 


vy] wo |8st/9 |g] qesey | st) es ‘“ 


“nyuiny) 


‘qote 


OL} eM | St | ob 


L 9 

G ANG 

6 = €L | Lb] 7 

OL] UUM | sl | 2 | ss &1 | v cs 
v es 6 |9/é4 on st | @ J curse 
8 “ 8 OL Z ‘ € ZL Me 
ZL) Xd €1 L 06 “diz, 8 [> ‘TOW 
al zi |sl2| | 2 |el2| 2 
elt Eis ire SS | 
Beane alice eee 2 ey ipeel 2 
B ae fe || fer Ge GS || [er Fh 
w =a @ =a i) 

oy 2 2 i= 5 o a B 
4 3 Bs g 5/2 Ss 
q = Biles =e B/& 5 
> Ge S| a 5 | b> Sa 
S fee |) 3 || 

| 0 =) & 2 


[o>) 
~N 


9) 


“neqy Aep oq} Jo “ON, 


8T 


N 
= 


bX 


“newy Avp ey} Jo “oN 


“uLueyy 


iia | eI 
| 
| ST 


‘quivyy | ST 


“ee 


“nytany) 


*YZUOUL FO OUIe NT 


lg “nymmg | 
| 9 | ‘qefeg 


£ “ce 

| dL ae 

| 
LL “oe 
Z| “az 
9 oe 

| OL “e 
L “ 
Ss | 447 
6 | 2 
wile 
° 2 
a,|| 
=| 8 

B 

Salas 
> = 
S 


MONI Ore Ol Ons 0 


I 


- 


WIAD LVADO AOA A CALL 


“VGN TVO TIVOISOTONOUHO OTVHOUV 


[HIORO HIZT 


sana sie ic 


x 
ae 
uf 


a ae 


PERPETUAL CHRONOLOGICAL CALENDAR. 


Tus calendar enables us to determine the position in the grand era of any date where 
the number of the ahau and katun, or of the katun only, is given. Take, for instance, 
the important date 9—15—20—18 x 20—4 Ahau-13 Yax. We know here that it is 
in a ninth cycle, but will assume that we do not. There are no days, chuens, or ahaus 
in this date—the extreme numeral or each of these periods indicating it to be the 
beginning of an initial one—so we turn at once to the table of katuns to find where 
4 Ahau-13 Yax occurs. We discover it to be the beginning of the first katun in 
the first column. But, as we know it to be the fifteenth katun of a eycle, we 
must count backward fifteen katuns. This we do, beginning at the bottom of the 
thirteenth column. Counting upward fifteen we come to 8 Ahau—13 Ceh, the 
beginning of the cycle. Going with this date to the cycle table we find it in the 
tenth column, and discover that it occurs in the 9th cycle of the great cycle 
beginning with 4 Ahau—8 Cumhu (every figure of 4 in the cycle table is the beginning 
of a great cycle). With 4 Ahau-8 Cumhu we go to the great cycle table and find 
that the great cycle beginning with that date is the 54th. ‘Thus we have ascertained 
the full date to be 54—9—15—20—18 x 20—4 Ahau-13 Yax. 


Or take the initial date of the Temple of the Sun at Palenque. It is [—1$8—5—3 
x 6—13 Cimi-19 Ceh. Here we have ahaus, chuens, and days. We first refer to the 
Annual Calendar to find 13 Cimi-19 Ceh, and, going back 5 chuens and 6 days— 
or 66 days—come to 12 Ahau-13 Chen, the beginning of the fifth ahau. We then 
turn to the ahau table of the Perpetual Calendar for that date, and, counting back 
five ahaus, arrive at 6 Ahau-18 Yax, the beginning of the katun. With that date 
we go to the katun table, and, counting back eighteen katuns from it, come to 
3 Ahau-13 Chen, the beginning of the cycle. Taking that date to the cycle table we 
find it belongs to the first cycle of the grand cycle beginning with 4 Ahau-$ Cumhu. 
We know where we are now, from the preceding trial. The date is in the same 


great cycle as the other, but they are more than three thousand years apart. 


N ENDAR. 
PERPETUAL CHRONOLOGICAL CALEN 


CYCLES. 
GREAT CYCLES. 


KATUNS. 


Ahau. m, — Month. 5 2/3|4\16]6|7181] 9 |x| a) x2) as 
— : a 1 | 12 | 18 = E 3] 10| 13 Yar. 
‘Abe. Monty. 1/2\|3|4la)o)7)s|o|20\2 : 20) 4)11| 5/12) 6/13) 7] 1] 8 | 5/12| 6| 8 » 
7) 8 |9 |20| 1) 22) 15 | Fane ol alto salman aa Yax. eo ei \iara Need lzaleciiins eS ea IPS SI Se 2 
Month. alels|l4\s5le|7 | | Sl sae 20) 4) 1/11] 815) 2 oll wit zi| atl) ain || 8 5 | 13 Ue 2| 9| 3/10] 4]/1] 6/1 Sl eeall calletal| alls 18 Chen 
| Taal 3] 5|10) 2} 7 | 12)) 13 Yax. 2/12] 9) 6) 3413/10} 7 2/12] 9) 6] 3/18 Cumhu. te 2) G)13) 7) 1} 8} 2) 9 a Sh | eae 
¢ 13) 5 | 1 8 Pop. 1| 2 3/ 5] 2/12) 9 a 3| 5112 6 ! 1) 5/12] 6 
| 9) 1) 6/11} 3) 8/18 4] 9| 1] 6] 11] 18 Pop 2\13)10] 7) 4| 1)i1| 8 3/13/10] 7| 4! 1] 18 Mac. 1/8] 2/ 9| 3}10| 4}2 s| 2} 9/3|8 ” 
Slyan 13| 4 9 51 10| 2 || 7 | 12 8113] 5|10| 8 Zac. o 5) 2119] 9] 6] 3/13 5| 2/12/18 Mol. 4 5112/6113] 7| 1 2 Till eg 2 
78 | 4) 13 Yax. 3| 8|13] 5 6/11| 3] 8/13 aT 8\11} 8) 5) 2 | Wi} mat |} EN) I) a 5|10| 4] 11 3/10) 4/11} 5/12 D 
i 8 Xul. eal ee 4) 9| 1) 6} 11 7\12| 4| 9] 18 Uo. 9} 6] 3/13 \10| 7| 4 5| 313] 10 | 18 Zip. 6 3) 7] 1] 8] 2] 9) 3/10} 4 1/8/18 mol 
Ala 3 Uo. Al eal et fil 3] 8) 13) 5/10) 2 6|11| 3| 8| 3 Ceh. 4 2 4} 1/1) 3) 5| 2\2 B ‘ 1|J0|| 8)|| 3 Kayab. 6) 6 8 3/10] 4/11] 5/]12] 6] 13 x 10] 4/13, 
alle 3 Pax J 10| 2| 7|12| 4| 9 Lillie 10} 2) 7| 8 Zip. alles es 12) 9} 6| 3) 13) 10) 7 2/12| 9| 6| 3 cen, Tae) 98 12] 6/13] 7) 1] 8] 2| 9 12] 6/13] 8 ,, 
Walaa ANS Talla) all glia) 2 Fo al il all ells ces 7| 3laslio| 7 $4 tlael ele 3)10| 7] 4| 3 Yaxkin. || sai) 5 8| 2] 9] 3]10] 4)1] 6 8} 2} 9/3 ° 
Bbc US et De eel cult cali AA WS 3 Zotz, 7) 3) Te 5) 2/12/ 9) 6) 3/13} 10) 7) 4 3 Uo. i Wy al 6112] 6113) 7| 1 u) Bit 
5 SH a ON Aa al Allen ail 3 rel libel linens Bye eel) SG 3/10) 7) 4| 1la1| 8] 5| 2 aan satel al ae rs alata) alg 
7 5 ) 2] 7|12) 4 2) 7) 12) 4) 13 Mae. 12°99) 6 | 3} a 5] ala! ol 6) 3/13 Muan. 3] 6/13 5|12| 6/13) 7| 1/13 ,, 
6 7\10| 2) 7 3) 8|13) 5] 10] 2 3 | 18 Zotz. @) || ee 11 8) 6) 2\\12 : || 8 Yax wy @ 3/10] 4/11] 5/12] 6 : 
i 6 eae . 7) d E 9 9 |] gy, 
7 8| 9] 1) 6)1l| 3) 8 12) 4] 9) 1) 6) 1 | ist ikea, 10|}10) 7) 4 a 9! 6 | 311310) 7) 4) 17 8] 2) 9) 3/1 2 1/ 8| 2) 9] 3} 1 § 
oil cailias 2 = \13| '5 | ays - 3] 5) 2/12] 9 aa 5| 2 | 12 8 2| 6/13) 7 Hill Gl) Gs 
8 g9| 8\18) 5|10| 2) 7 3| 8) 13] '5| 10 3 Tree 11} 8) 5| 2/12) 9) 6 1} 8] 5) 2)12) 9 4}11} 5 eas 10} 4|11] 5] 12 3 
AV yd la 9} 1) 6) 7\12| 4| 9] 1] 13 Tree. 2| 6| 3|13| 10 ileimallcollimes eet lineal eroaltee : 8) 2] 9] 3)10) 4) 11 2/18 Xul 
0 4 13 Zotz. 10) 7 uf 3 3 13) 5|10) 2 if Me 3 13} 3 Muan. oa ‘i i i | 5| 2/12] 9 6 a 18 a 5 a a8 g ie 4/11} 5) 12 g 18 3 io i TAL || TS, 
11 | 4 | 13 Cumhu. wi & |] 24) ee aeA Le Sa 12) 18x 4| 2|121 9] 6| 3] 13] 10 g 2|12| 9] 6| 3 5/12] 6/13] 7| 1) 8] 2] 5 | 6/13] 7| 8 » 
| 8 Kankin. 2))/ 5) 10) 2) 7 11) 3| 8|138| 5 11 | 18 Muan: 14} 2 | 7] 4) 1/m| 8) 5| 2) 12 All a 2] 9) 3/10) 4)u} 5/12) 6 oc) sia 4 
fs z 3 Yax. ia A 5 10| 2) 7|12) 4 10} 3 Yaxkin. 5 | Bh “|| 5| 2 12.9} 6) 3) 13') 10 é 2) 12 1 Gi wu} 5/12] 6/13) 7 all | 5 | 12] 18 Treo 
15 | 4 {18 Tae. 2|2| 7(12| 4| 9|1| 6{m| 3 9| 13 B | 9} 6| 3|a3|i0| 7| | 2] at 6 | 3 (13110 [13] -7| 1/8] 2| 9| 4| 10 13i| wilaiuellis 
1 | 13 Pop. sia eli| 3| elis| s|i0| 2 BAC eee Weg leall cal alee 2 elle PN a Siar >| 9| 3{10| 4/n| sla Blsol) Gilzall alas 2 
4) 13 Maan, Flas] eto 2 7\i2) 4) 9) 1 Alsecie (eal ell aleelt aol G alaalaell & 2/12] 9] 6 | 5}12] 6/33| 7) 1| 8] 2 5)| 12/|/ 6) 13)| 3, 
4| 8 Zac. 4\ 23 4\9|1| 6\1| 3 8) 6 | 13 Mol. 19. 3/33/10| 7 | 41 1 ll} 8) 6 wlio| 7| 4 el ace altaall 6 10} 4 a 1] 8| 2] 9] 18 Zotz 
4| 3 Yaxkin. Alaa Sil elas! allel B 7 | 5| 3 Cumhu. | | 2 1/11} 8] 5] 2/12] 9| 6| 3 | s| 5| 2 EN Sllial allamll eine e 13 3/10] 4/u| sla3s 
4 | 18 Uo. Bae ie 7) 12) 4} 9] 1) 6 4) 8 Chen. lmao ell Allaallae Hi) el ee 6] 3/13 el alse wall waa B Mella call ale a 
4 | 18 Pax. 7 1 1|/ 6|u| 3| 8 wy 3 3/18 urine Blaal ail all a lalla 8 2 iB AN All alta eH Ale Sil ae zi W Sa Seah Bise Be 
4 | 13 Ceh. t 3] s|10| 2| 7/\ 12 | 2] 3 Yax. 8 5] 2/12) 9} 6] 3] 1: 5] 9/1) 9 a\ a lapis | a3} @| 2: i 11] 5|12| 6| 18 Zip. 
A eS aol, o| 7{12| 4| 8|1| 6 Peles 1} _8 Pop. 3| 6| 3|13|10| 7| 4 afar al alata Bala alas ssl aaah al al al slag 
4} 3 Zotz. 11] 3] 8/13] 5/10] 2 13 | 18 Yax 3] 4) 1/1] 8] 5} 2/12] 9 ila| s8|5 3! 9| 3}10] 4/11) 5/12 6 9| 3/10] 4/1) 8 2 
4] 3 Cumhu. 6 2| 7/12] 4| 9] 1] 12| 3 Uo Ol alspllcall Gil aliellaall ila y 6] 3 Ol sna lalaall wil all ell & 9 6li3| 7| 3 2 
4| 18 Mac. BN a) a Stall alata 11 | 13 Zac 7) 2 rraltetalpers|| MW) 8] 6} 2) 22 2 mal st | Sian 3/10) 4/11] 5 1B 3] 9| 3/18 ve 
4 | 13 Chen. 713! sla3| s{i0| 2| 7 lie 10| 18 Uo o\i1|-s| 5| 21/9] 6| ala3|i 5| 2] 12 ON 1] 5| 12] 6)33| 7) 1 | 6/12/18, 
Tze aNd ie eg LE 6) ‘al OS Sl alla el Sl Seale 2 Tsipes 10) 4) 1 8| 2/9] 3|10| 4 allie 
estes ie N22) eo) 6 ha By Tip OO ey a oe aaa alle it | elae wen, | [25 (6 | 28 jlao] a{a| slae| 6 {33 elo) al 2 
4| 3 Muan. lal Sal Sil edeelt Sle 7\ 3 Mac we Sise|| al) ail ataaiiel Silas call al eaaees 15/2) 9 GEN i By Oy ey a Pop. 
3 18 Yax. 2) Bh) |) ae 6}11} 3] 8} 3 | 8 Zotz Ue) ey) 2) Ve 7) 4) 1)/11) 8} 5} .2) 12 7| 4 | 18 Zotz. 4 s| 2/ 9| 3]/10] a1 s| 2] 9l13 . 
sale 13 Xul. y v7 a 5 if 5 10] 2] 7 F 18 Mac 13 i if 19 5 | 212) 9) 6 q mm uy 5| 2] 3 Cumhu. 5 Bs a 4/11) 5|12| 6 ae i a 4/1} 5\| 8 a 
Uo. eM 851) 8 Ie 4) 9| 1] 6] 4| 3 Tze 14 3/13/10] 7| 4 31 13)| 3 Ha ON et a 1} 8/2) 9) 3/10) 4 Wi) 8 a, 
8 Pas s|-3| 1| 6{i| 3| 8|z3| s| 3/28 Kankin, | | 22 10 7] 4| 1faul 8| 6 13 (t0| 7] 4| ilar] 3 %\ 8|2|9| 3|20| 4[u al etal Sila 8 Unyeb. 
Pl ee 2/7/12) 4 3/18 Tzec. 16 9/12) 9) GG) 3/)1 5| 9112) 9 é 1} 5 \12 6)13| 7 ai|| lhe) Gl dey Gettin, 
al aa adap cel BIBT zy tk EN Oe Ol al alga call all 3 i9| 4|11| 5 9|9| 3}10| 4|11 5 
: ; 34 lee 4 alone 8 mallee 1} 8) 2/13 ,, 
7\12) 4) 9) 1) 6 3 9) 1 18 | 6| 3| 13] 10 2/12] 9) 6} 3] 1a} 10) 7 20|13) 7) 1 1] 5|12| 6}13| 7 u| 8 
6| 11] 3) 8/13] 5) 10} 2 8|13 ¢ 1/11) 8| 5) 2 7\ 4) 1) 1) 8] 5 1) 9] 8/10) 4} a1] ¢ 2| 9] 3|10| 4 Bsn 
5|10| 2| 712 al allsall 2) 7) 12 20| 2 (12| 9| 6 ancl all Sil lle oll a Oa Oa ee Se Ose Saal Slee Resa, 
3| 8|a3| 6/10| 2] 7/1| 4| 9| 4 ellira 280 eee 8 1 [8| 5| 2[12|28 Kank. || 5 | 4)ai| 6|2| 6 fas $10 | 4|u1| 5|22]13 
2 d = I) 3) 8))13)) 6 @)11) 8) 6) 2 TO] 7) 4|| 1 3 | 3113110] 13 Chen. 4 . 1) 8 | 2) 9) § ; Tira) | es 
2) 7/12) 4] 9) 1) 6 10| 2) 7/12) 4] 9 9| 6| 3/13 5| 2/12/ 9|-6| 3 vee 5| 6)\13| 7 iy |! |] TEN) %7 3 
2 a 2 2 8/9 8} 5| 2) 12 11 | 8 | 13 Zotz. é 3110] 4| 11) 5 Sito} 2h) By 
By Cha eae ts i1| 3) 8 m\ 4| 1) a0 3/13\10| 7| 41 1 3 io 6| 2) 9] 3) 10) 4 8| 2] 9] 3 Pat 
5 2)|) 499 }| 1°| 6 = 4\ 7 9) 6] 3/13/10) 7) 4 2/916 Kayab. 6 9/6113] 7] 1 5|121 6|13 | 18 Pax. 
13) 5)10) 2) 7) 12) 4 8] 5|10| 2| 7 2)12) 9 8| 5| 2) 12 S Cab 7 |i} 5) 12 3/10] 4)11] 6 F 
3)|| 8] 131) 5 f ‘iim 6) 5 AN wl il) SUN ata ' 7\\ 4| 18 Ceh. 2\/ 9| 3 fl) 2A] elie) 5, 
12/4) 9) 1] 6) ‘ 9! 1] 6] 8 Cum. s} 3l13}10] 7 2! 9| 6| 3| 13) 10 eit Biwi | al] 2 3]! 6/3131 7| 1 9 
3 2 | 7) 12) 4 %9 2 Cha; 6) 3 5| 2/12] 9] 6 6 | 2] 18 Yaxkin. 8 d 11) 5/12 u | cic est | aS ee 
i1| 3 8/13) 5 | 10 fi . 8| 13] 51 13 Chen. @ il} esl} fa || 2 1/1| 8 2 8 9| 3}10|] 4 2/ 9| 3/10 4 Aue 
Sel eae | cel 8 aa 7/12) 4] : TaN Se eel cailelizollice 8] 13 | 18 Uo, EN a al Sl) Sli OB oo 
9) 1| 6|u Sie il) ijn) Gi 9\10| 7| 4 5) 3113) 10) 7] 4 3 Zac.  Slaal Bllaaloslaal gh all elle 5|12| 6|13 
PANS e Naat alae eae 13| 5] 10) 2 o| 8] 5| 2|12] | 6 1) 8) 5| 2/22] 9} 3 cul fAlleelazl aceit stcall Aljaall alta) lise 2| 8 
48 | 4 7\19| 4 1} 6) 11) 3 : 9] 1 10 73|10| 7| 4 §| 8/13)10| 7) 3 Xu. 3113| 7) 1| 8| 2] 9 Bl else el] | el] ey} es 
4 oA ey 3|5 2 12) 4) 9 6) 3 2/12) 9] 6 all (|e) ian, 13 | 1s 4 5|12) 6) 13) 7 iW || 8} gy 
ip 4 6) ll} 3 18 4 ay 1 11} 3} 8/18 if 4) 1) 12) 8 5 13/10) 7) 4) 1)11) 8 3 8 ‘orikin, 14| 9} 3/10 4 a 1 8| 2) 9] 3/10 a 7 | 18 Kankin. 
Palka 5110) 2 Tal ail alae re) Ae a i ee a ary celle 1| 8 Chen. Se ea Bisel alls) Silas eel Silas 
52| 4 Alp ele 2 12 1h 13) 10] 7 s 12) 9} 6} 3)13) 10) 7 é 12 | 8 Zotz. 16| 1) 8 1| 5/12] 6|13) 7| 1 y u| 5/12/ 8 ” 
53| 4 3 : 1 Q NN laa llitoll ai 2 Bl ell call llaell a es eee HE VO aa | Ge BAe | 6}13| 7] a] 8| 3 xe 
54) A = ‘ 1 9 5) a - |) Bap) & fs 3 (eh 8) 6 if 4\11| 5 £ 3 0| 4] 18 Mac. 
53\4| 3 Kankin, 1 M 8 Palle Ae allmellesilne CN er teal elles eee call Bilaeloglaallcall a Bye el al ataall aa 
oy 4 wen E , 18| 5 et &y) Vil) 8) 5) 2)12) 9 4 | 13 Uo. 20 8| 2] 9] 3/10 4 Sy 2) | (oe aes 
57 | 4| 13 Tac. : : 1| 6 19 | 3| 13] 10 ul 2\12| 9| 6| 3/13 19 Bt al ag Meo 1) 7 is F M1) 5/12) 6) 13) 7) 1 Pyilsall sia 2 
58 | 4 Pop. 7 9) 1) 6\/11 Bi 3) (5) 8 Canki 20) 1 a8 3} 13}10) 7) 4) 1/11) 8 3] 13 | 18 Yax. 2) 3) 10 3] 7) 1) 8) 2) 9) 3) 10; 7| 1| 18 Ceh 
69) 4) 8 Muan. 6\ 11 8|13| 5 | 10 Asal a ye all elt SI ERINReR aI oeelle sleet lass Alcs 2 lol siao) wan) 6 | 12 3 3] 10,13, 
60| 4) 3 Zac. alles lae 2) 7\ 12) 4) 9 6) 1) 3) 3 Xul. 2/10) 7) olael 9] 6) slaalio| 7 A a 3 Uayeb. 4) 8 2| 6/13] 7| 1) 8) 2 72) (Gl Bes 
61 | 4) 18 Xul. ol ase atl ah a ee 8|13| 5/10] 2) 13 Muon. ee ee sell ell ent 7| Smeal el alan e Bl sa] sla] «| an aa SiS 
2 7 | 12 7\32) 4| 4 18 Xul. 2 13|10) 7) 4 3/13/10 3K 3 hae) vil i 2 : 13) 7 a 
62) 4) 13 Uo. wo 3 10} 2) 7/12] 4] 9} 1 (|| Bi 2112/9) 6| Jhe 6 | 13 5112] 6 7 1a | 18 Zac, 
1) 3} 8/13) 5 sl f 4 4 8) 5) 2) 12 8| 65 | 3 Chen. 3/10} 4/11 3/9] 3|10| 4 § 
63) 4 Pax. ar ya 2! 4/9] 1] Glir] 3] 8]a3 el) ah aft at es \a3}io| 7) 4) 1) OW y\ 9 sla3| 7] 1181 219 Ase), 
‘ 2) 5)10| 2) 7/12) 4 5 1» 5 9] 6) 93) 13 2) 9) 6] 3] 38 Zotz. : 12) 6/13) 7 5/12) 6| 13 
Pe eral ee 3 9) 1) 6)i1| 3} 8}13) 5) 10 fie 6) 2) 12 #) Uji) 8| 5| 2/12) 9 8 Kayab. MN) 5 2| 9) 3|10) 4) Bol a Rs 
65|4| 3 Mol. 1s} 4 u 2) 7112) 4] 9] 1) eli 3) 10) 7\s4) 1 8) 3113/10) 7) 41) 1 - 9| 1) s| 2 3/13! 7] 11 8 Salles 
7. 3) 8/13] 5|10] 2 : 7 | 13 9\12) 9) 6| 3 2|12] 8 Ceh. 1) 512) 6 4)11) 5|12 = 
66 | 4 | 18 Zip. Hy 8 : 11} 3] 8|13] 5/10 8} 5) 2 4) 1)i1) 8) 5) 2/12 alti 10|10} 4) 1 2| 9] 3] 10 18 Yax. 
Ca 2 12) 4) 9] 1] 6 8 | 11 3)13)10) 7) 4 3/10] 8 Yaskin. ¥ il) |] 2 51413) 7\ 1) 8 
67 | 4) 18 Kavab, 2) 2) 7 t 5|10| 2| 7\|12| 4| 9 6| 3| 22 2/12! 9] 6| 3113 44 6/13) 7 5/12) 6} 1 
: 6)11} 3) 8) 13 alee) 1) 8] 5] 2) 12 8 Uo. : 3 4/11 
a % 2 9) 1) 6 2 o ; O i o| 7| 4] 1 S 
70\4) 3 zee. &)12) 4 E . BH) A ON) a GI) EL lhe 13 | 10 
13} 5/10| 2] 7) 19 2D, etc.| 3 
71|\4) 3 Uayeb. 6\l1) 3) 8 silo , 3) 813] 5] 3 Pop. 
7) 4) 18 Kankin. | fete.) 10} 2) 7)12] 4| 9 1) 6|11 


WORKING-CHART. 


Tus chart will be found invaluable in working out chronological problems. It will 
obviate a discouraging amount of figuring, for nearly every factor that can enter into 
such problems is here ready reckoned in days. A single example will sufficiently 
illustrate its use. 


On the tablet of the Temple of the Sun, Palenque, is this record: 9—12—18—5 x 16. 
followed almost immediately by 4 Ahau—8 (the month symbol is new and unrecog- 
nizable), and that, with but a single intervening glyph, by 2 Cib-14 Mol. Two 
questions naturally arise—what is the unknown month sign? and do these cycles, 
katuns, ahaus, chuens, and days represent the period between these dates? Cib being 
the sixteenth day from Ahau gives probability to the conjecture. Let us cipher it out, 


thereby testing the utility of our working-chart. By its help we readily reduce the 
period to days, thus :— 


9 eycles =1,296,000 days. 
12katuns= 86,400 


18 ahaus = 6,480 __,, 
5 chuens= OOM 
16 days = IG 5 


1,388,996 days. 


From these we deduct as many calendar rounds as possible, being seventy-three, or 
1,385,540 days, leaving 3,456. From these we take 155, the number of days from the 
beginning of the year to 14 Mol—that being the only date we are certain of. ‘This 
leaves 3,301 days. From these deduct all the years possible, being nine, or 3,285 days. 
There are now but 16 days left. Reckoning back from t.e end of the year, we find 
these reach to 8 Cumhu—a circumstance that enables us c»sily to recognize the strange 
sign as a variant of the symbol for that month. Turning now to the Annual Calendar, 
we find that 4 Ahau-$ Cumhu occurs on page 7, and, passing over nine years till we 
come to page 17, we find that 2 Cib falls on the 14th of Mol in that year. Thus we 
are satisfied that the strange month sign is a symbol for Cumhu, and that the cycles, 
katuns, ahaus, chuens, and days represent the period between the two dates—the full 
reading being: “ 9—12—] 8—5 x16, from 4 Ahau-S Cumhu, the beginning of the 
great cycle, to 2 Cib-l4 Mol”; and, by the help of the working-table, we have 
accomplished our purpose with a comparatively small amount of ciphering. i 


WORKING-CHART.—PERIODS REDUCED TO DAYS. 


MONTH DATES OF THE DAYS. 


CALENDAR ROUNDS. CHUENS. KATUNS. 


20 2 3 4 
5 7 8 9 
. 1 | 18,980 || 41 778,180 | 1 7,200 10 W 12 13 14 
2] 37,960 | 42.| 797,160 | 2 14,400 15 16 17 18 19 
3 | 56,940 | 43 816,140 | |B 21,600 Tk. P Akbal. Kan. Chicchan. Cimi. 
4| 75,920 | an 835,120 J 28,800 Manik. Lamat. Mulue. Oc. Chuen. 
| Kb. Ben. lis, Men. Cib. 
5 | 94,900 || 45 854,100 5 36,000 Caban. Ezenab. Cauac. Ahau. Ymix. 
6 | 113,880 | 46 873,080 6 43,200 
7” | 132,860 | Ai 892,060. | i 50,400 ORDER OF THE MONTHS. 
g | 151,840 || 4s | 911,040 | 3 | 57,600 
| LD OBB NGG BO. HO Wh 1 TE A SB TG 13 
9 |170,820 || 49 | 930,020 9 64,800 : 
10 |189,800 | 50} 949,000 F0\|', 72000]. Re nS : EG eh: : g : . 4 
11 |208,780 || 1 | 967,980 er 79,200 | © SS See es es SS Soe eee SS 
12 |227,760 || 52 Paco Re saline 1 ep NG NS ONG ID Th OO Bo Oe BG f BS. @ i 
18 | 246,740 | 58 | 1,005,940 | | 13 93,600 YEARS 
14 | 265,720 || 54 | 1,024,920 | | 14 100,800 
15 | 284,700 || 55 | 1,043,900 | 1 75 | 108,000 1 365 aa 9,855 
16 | 303,680 || 56 | 1,062,880 176 | 115,200 2 730 28 10,220 
17 | 322,660 || 57 | 1,081,860 | 17 | 122,400 8 1,095 29 10,585 
18 | 341,640 || 58 | 1,100,840 | 18 129,600 4 1,460 30 10,950 
19 | 360,620 | 59 | 1,119,820 l 19 | 136,800 5| 1,925 || 37 11,315 
20 |379,600 || GO | 1,138,800 144,000 6 2,190 | 32 11,680 
21 | 398,580 |) 67 | 1,157,780 y 2,555 83 12,045 
22 | 417,560 || 62 | 1,176,760 8 2,920 34 12,410 
23 | 436,540 || 63 | 1,195,740 9 3,285 | 35 12,775 
a4 | 455,520 || 64 | 1,214,720 | J20| 3,650 || se 13,140 
25 | 474,500 || 65 | 1,233,700 | | 22 4,015 37 13,505 
26 | 493,480 || 66 | 1,252,680 12 4,380 38 13,870 
CYCLES. 
27 |512,460 || 67 | 1,271,660 13 4,745 39 14,235 
2g |531,440 || 6s | 1,290,640 1| 144,000 i) BO 40 14,600 
29 | 550,420 |) 69 | 1,309,620 2| 288,000 | 15 5,475 Ad 14,965 
30 |569,400 || 70 | 1,328,600 | 70 | 3,600 | 2) 432,000 16 5,840 4e 15,330 
31 |588,380 || 772 | 1,347,580 | 17 | 3,960 4 576,000 17 6,205 | 43 15,695 
32 | 607,360 || 72 | 1,366,560 | 72 | 4,320 } 5 | 720,000 18 6,570 | Dh 16,060 
33 | 626,340 | 78 | 1,385,540 | 73 | 4,680 | 6 | 864,000 19 6,935 45 16,425 
Sh | 645,320 |) 74 1,404,520 | 14 | 5,040 | 7 | 1,008,000 20 7,300 46 16,790 
35 | 664,300 | 75 | 1,423,500 | 15 5,400 | 8 | 1,152,000 | 21 7,665 AY 17,155 
36 | 683,280 || 76 | 1,442,480 | 76 | 5,760 | 9 | 1,296,000 22 8,030 48 17,520 
87 | 702,260 | py 1,461,460 | 17 | 6,120 | 10 1,440,000 23 8,395 49 17,885 
88 | 721,240 | 78 | 1,480,440 | 78 | 6,480 | 27 | 1,584,000 24 8,760 50 18,250 
89 | 740,220 || 79 | 1,499,420 | 19 | 6,840 | 22 | 1,728,000 25 9,125 | 51 18,615 
40 | 759,200 || 80 | 1,518,400 | 20 | 7,200 | 13 | 1,872,000 | 26 9,490 | 52 18,980 
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